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Section 1 
INTRODUCTION 

1.1 PURPOSE 

Ground based tests and studies of Life Science Shuttle era payload operations 
have indicated that plans to perform integration, checkout, test, and in-flight 
monitoring of Life Science payloads at NASA-JSC are feasible, and that scientific 
return will be cost effectively increased with this method of operation (see 
References 1 through 5). 

The integration facility survey effort described in this report was structured 
to examine the facility resources needed to conduct Life Science Payload (LSP) 
integration and checkout activities at NASA-JSC. It is intended to provide 
reference information useful to JSC personnel in making programmatic decisions, 
to provide a guide for the preparation of detailed facility modification plans, 
and to identify rough order of magnitude facility and equipment costs necessary 
to implement the planned Life Science Program. 

Additional Documents were produced which summarize and supplement this facility 
survey report. The documents are listed below: 


DOCUMENT 

NUMBER 

TITLE AND CONTENT 

MDC 

G6579 

Integration Facility Survey Executive Summary - Contains 



a brief overview of the major survey results including 
LSP Integration Facility and support equipment require- 
ments, description of applicable JSC facilities, modifi- 
cation/equipment costs and LS facility implementation 
recommendations. 

MDC 

G6578 

Integration Facility Survey Data Sheets - Provides the 



detailed data on the facility physical and utilities 
characteristics including information concerning the 
LS applicable hardware/equipment controlled by the JSC 
Life Sciences Directorate. 



1.2 OBJECTIVES 

The primary objectives of the effort repot ted in this document are: 

a) to define top level LSP Integration Facility Resource requirements 
for Life Science Shuttle Payloads, 

b) to identify the resources currently available, 

c) to compare the identified requirements with those already available, 
and 

d) to specify methods to achieve any required new capabilities. 

1.3 SCOPE 

The Lite Science Payload Integration Facility survey outlines accommodations 
needed in the development, test, integration, checkout and flight support 
of Life Sciences Carry-on labs, Spacelab Minilabs, and Spacelab Dedicated 
laboratories. Primary emphasis was placed on those integration and flight 
support activities to be conducted in NASA-JSC- Building 36. However, the 
capabilities of additional JSC facilities idehtified as able to provide 
support to the Building 36 Life Science Payload activities were also examined 
and documented. Facilities in this group included Building 8 for medical 
support and Building 37 for general laboratory support. 

1.4 GUIDELINES AND ASSUMPTIONS 

The major guidelines and assumptions used in the integration facility survey 
are presented in the following paragraphs. 

1.4.1 Dunning Flight Model 

The integration facility requirements are based on -the 30 November 1975 
Dunning Life Science traffic model shown in Figure 1-1. It is assumed that 
two Carry-on labs, two Mini labs and two Dedicated labs will continue to be 
launched per year in the period 1985 through 1991. A parametric evaluation 
on the effect of a reduction in this traffic level on facility requirements 
was not performed. 


CALENDAR YEAR 

1980 

1981 

1982 

1983 

1984 * 

MINILAB 

A A 

A A 

A A 

r A A 

A A 

CARRY-ON LABS 

A A 

A A 

A A 

A A 

A A 

DEDICATED LABS 






7 DAYS 

A 

A 

A 



30 DAYS 



A 

A A 

A A 


* 1985 through 1991 same as 1984 

FIGURE 1-1: LIFE SCIENCE PAYLOADS TRAFFIC MODEL (REFERENCE 7. BESS 

FLIGHTS NOT SHOWN) 


1.4.2 Sub facility Operations 

Space will be required at the Integration Facility, or within close proximity, 
to perform the following subfacility operations. 

a) shipping and receiving 

b) specimen examination,, test, and holding 

c) equipment storage 

d) experiment test and checkout 

e) experiment development 

f) component integration 

g) flight checkout test 

h) data management 

i) science data monitoring 

j) facility maintenance 

k) general purpose scientific laboratory testing 

l) office and conference room space 

A simplified composite of Integration Facility activities is indicated in 
Figure 1-2. 

1.4.3 Integration Activities 

The Integration Facility must be capable of integrating individual experiments 
or filled racks provided from other sites (e.g., NASA-JSC) into flight ready 
packages up to complete rack/ floor sets. All individually' received experiments 
and components of dedicated and shared Life Science Payloads will be integrated 
with'other necessary experiment support elements and given integrated tests and 
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FIGURE 1-2 
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mission checkouts at the Integration Facility. The components will be shipped 
to the launch site for final integration and checkout with other Space Shuttle 
elements. 

* 

It is assumed that BESS- payloads will not be processed by the JSC LSP 
Integration Facility. 

It is assumed that Spacelab experiment interfaces connected -for simulations 
will remain connected, whenever practical, through flight. Since interface 
plumbing and wiring between components in different racks will normally be 
routed under the Spacelab floor, it is desirable operationally to integrate 
Dedicated Lab floor segments along with experiments, racks, and other equip- 
ment at the LSP Integration Facility. This method of operation was assumed 
for this survey, although final selection of this procedure is dependent on 
floor segment cost and. availability data that' is not yet available. 

1.4.4 Exper i ment Modifications 

The majority of experiments received by the Integration Facility will be 
ready to fly or will require only minor modifications to bring them to 
flight ready status. More extensive fabrication efforts will not be per- 
formed at the Integration Facility, but Will be performed at Contractor or 
JSC Technical Services Division facilities. 

1.4.5 Integration and Transport Dollies 

Integration of Spacelab racks and floors will occur on GSE dollies which 
will serve as in-building transporters. The dollies (similar to those used 
for SMS II) will also allow positioning of the integrated rack/floor sets 
for installation into the checkout structure. Rack and floor sets returned 
from the landing site will be placed on the GSE dollies for post flight 
checks and disassembly. 

1.4.6 Shipping/Receiving Methods 

The Integration Facility must accommodate shipping/receiving of assembled 
rack/floor sets as well as individual equipment items. Large items received 
or shipped from the facility will be unloaded or loaded on over-the-road 
transporters inside the building high bay area. Other items will be unloaded 
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or loaded at an outside covered dock area. Provisions for removing gross 
external contamination from incoming shipments and transporters outside the 
building will be provided. 


1.4.7 Or bit ir and Sjjq cc lab Mock-Up Fidelit y 

The level of fidelity with which the Spacelab interfaces are simulated by 
the Spacelab Hock-Ups used for checkout/test in the Integration Facility will 
be high. 


Actual Spacelab subsystem functions, however, will be performed for tfie most 
parf by lower cost non-flight hardware. Extensive Spacelab subsystem hardware 
and subsystem GSE will not be required. 


An Orbiter aft flight deck and mid deck inockup will also be required. The 
Orbiter mid deck area will be equipped with habitability accommodations to 
enable participating crewmembers to remain in the inockup for the duration of 
the preflight checkout. 


1.4.8 Contamination/O u tgassing 

Contamination and outgassing measurements will be conducted'on individual 


experiments in an off-line vacuum chamber. Fully integrated racks or rack/ 
floors sets will not be subjected to outgassing measurements. 


1 .4.9 Utility •' ! sage Pr o files 

The capability to monitor thermal, electrical, and other utility usage 
profiles will be required during integrated tests and checkout activities. 


1.4.10 Clea nliness L evel s in Integration A reas 

The Integration Facility will be operated such that flight components under- 
going final integration, tests and checkout: 

a) have surface cleanliness maintained at level 300A according to 
MIL-STD-1246A (Reference 7) 

b) are exposed to an environment with an airborne particle content meeting 
class 100,000 requirements as specified in FED-STD-209R (References 

7 and 8) 

c) are exposed to a controlled ambient temperature of 18 to 26°C (65 to 78°F 
(Reference 7) 

d) are exposed to a controlled relative humidity between 30 and 50 percent 
(Reference 7). 
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1 • 4 . 1 1 Add ition al Cl eanline s s_ Provisions 

Clean rooms having ar. airborne contaminant level, of less than class 100K 
will not be necessary in the Integration Facility. Individual components 
requiring a more contaminant-free environment for assembly or checkout will 
be processed in the facility at a laminar flow bench capable of providing 
class 1 OK conditions, or at outside facilities. 


1.5 APPROACH 

Based on the major guidelines and assumptions described in the proceeding 
text, the Integration Facility survey was carried out in a nine step process. 
Those nine tasks are shown in the flow diagram of Figure 1-3. 


Task 1, definition of the operations and functions which are required to be 
carried out in the Integration Facility, and Task 4, the survey of existing 
JSC facilities, were initiated concurrently. On completion of Task 1, a 
determination of the requirements which would drive the LSP facility design 
was made (Task 2). Task 1 and 2 results were then used in Task 3 to iden\. 
facility requirements of the Integration Facility. 


TASK 1 TASK 3 



FIGURE 1-3 INTEGRATION FACILITY SURVEY- TASK FLOW DIAGRAM 
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The JSC facilities surveyed in Task 4 included Building 36, which will 
be the center of the LSP integration efforts for the Shuttle time period, 
and two additional facilities which have unique existing capabilities for 
the support of planned Building 36 operations. The facilities surveyed 
in addition to Building 36 were Building P (medical support capability), 
and Building 37 (general Life Science laboratories) . 

The LSP facility requirements determined in Task 3 were compared with the 
existing JSC accommodations identified in Task 4. This activity consisted 
of Task 5. Deficiencies in the existing capabilities wore determined in 
Task 6, and methods to reduce the identified deficiencies in a cost effective 
manner were examined in Task 7. 

Implementation recommendations for the remaining firmly needed facility 
changes were developed in Task 8, and the Integration Facility documentation 
was compiled, published and distributed in Task 9. 

1.6 SUMMARY 

The initial efforts of the LSP Integration Facility survey were conducted 
to determine the top level operations to be performed in the JSC Life Science 
Payload .processing area. As a result, twelve major subfacilities were identi- 
fied in which operations required of the Integration Facility would be accom- 
plished. Thp major subfacilities were composed of 30 lower level areas in 
which payload related activities were carried out. 

An assessment of the major facility characteristic requirements of each of 
the 30 processing areas was made, based on the assumptions described in 
Section 1.4. Facility requirements of each area were then identified, based 
on assumed processing loads derived with the aid of information contained in 
Reference 2 and 3. Summation of the individual processing area requirements 
indicated that an overall area of slightly over 2,044 M 2 (22,000 ft 2 ) was re- 
quired to support laboratory activities of the Integration Facility 86M 2 (925 
ft 2 ) were needed for special requirements/ items holding, and 418M 2 (4,500 ft 2 ) 


1-8 



f 


were required for outside dock and storaqe activities. It was projected 
that additional activities of the Integration facility would require sliqhtly 
over 2,5G0M 2 (27,000 ft ? ), of which about 697M 2 (7,500 fL 2 ) were required 
to be envir^r'iienta'My controlled to the class 100K level. A total of 
5080M 2 (54,650 ft 2 ) was estimated to be required for all Integration Facility 
activities. 

In addition to facility space requirements, the support equipment require- 
ments were identified in the same survey phase. GSE items necessary to 
process flight experiments and Spacelab flight hardware were identified. 

GSE items presently on NASA/ESA GSE listings were evaluated for applicability 
to the Integration Facility operations and 25 items whose capabilities matched 
those necessary for LSP activities were selected. An additional list 
of 39 GSE items was also prepared to provide flight hardware support which 
the NASA/ESA items could not cost effectively perform. Other support 
equipment required for Integration Facility operations was also defined on 
an area-by-area basis. 

A survey was conducted to document the capability of existing JSC facilities 
and equipment having possible applicability to LSP processing. This effort 
defined the presently available nucleus about which LSP operations may be 
most economically implemented. The survey documented the arrangement, 
floor space, door sizes, utility services, and existing support equipment 
available. Results were condensed and are presented in tabular form. 

Building 36 was .considered the most favorable location for the majority 
of LSP processing operations and the survey emphasis was placed on it. 

However two other buildings at JSC were identified as havinq unique 
capabilities and these were also surveyed. These additional sites included: 

a) Building 8, found to have medical examination capabilities which 
should be useful in collecting baseline data from crewmembers and 
other test subjects 
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b) Building 37, presently being reconfigured to provide a common site 
for most Life Sciences scientific laboratories. This capability will 
be required to support tests and analyses required by experiments 
during integration/test activities as well as during pre and post 
flight activities. 

A summary of the usable space in the facilities surveyed is indicated in 
Table 1-1. 

A comparison of the facility survey results with the subfacility requirements 
verified that the most logical location for equipment receiving and shipping, 
test, integration, checkout, test monitoring and in-flight science support 
was the Building 36 south wing area. Previous SMS II activities conducted 
in a portion of this area had demonstrated that operations similar to those 
projected for Life Science flight payloads were well suited to this location. 

Several floor plans for Building 36 LSP processing operations were prepared 
and evaluated based on the information obtained from the survey of the 
existing facility and on informer' ; on from the subfacility requirements assess 
ment; The recommended layout resulting from the configuration evaluation 
requires only modest changes to the existing facility to accommodate the full 
projected LSP processing load. 

The changes are summarized iri Table 1-2. The recommended layout utilizes 
the existing class 100 clean room area as a class 100K integration and test 
activity area. An addition to the clean room is used to house a portion of 
the mockups and mockup support equipment. If it should be desired at some 
future time to return the clean room area to class 100 operation, extensive 
major rework would not be required. 
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TABLE 1-1 

FACILITY AREA SUMMARY 


LOCATION 

AREA 

• (ft 2) 



BUILDING 36 


NORTH WING - OFFICE AREA 

540 (5,800) 

SOUTH WING - FIRST FLOOR USABLE AREA 

1,860 (20,000) 

- SECOND FLOOR USABLE AREA 

810 (8,700) 

- THIRD FLOOR OFFICE AREA ' 

490 (5,300) 

, 

3,700 (39,800) 

BUILDING 8 


FIRST-FLOOR MEDICAL DISPENSARY AREA 

670 (7,200) 

BUILDING 37 


FIRST FLOOR - LABORATORIES AREA 

2,000 (21,500) 

- OFFICE AREA 

1 ,630 (17,500) 

SECOND FLOOR - ARCHIVAL AREA 

300 (3,200) 

THIRD FLOOR - LABORATORY AREA 

130 (1,400) 

• 

4,060 (43,600) 
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TABLE 1-2 


SUMMARY OF RECOMMENDED FACILITY MODIFICATIONS 


MODIFICATION Number of 

( To Building 36) Places Req'd 


o Enlarge interior doors to allow passage 5 

of racks in upright position. 

o Refurbish existing clean room and modify 1 

controls/equipment as required for class 
TOOK operation. 

• Add small equipment/personnel airlock and 1 

modify room 1010 to allow class 100K 

cleanliness level to be attached. Connect 
to existing clean room air handling system. 

e Add class TOOK clean room enclosure for 1 

Orbiter/Spacelab mock-ups. Connect to 
existing clean room air handling equipment. 

• Install truck docking pit. 2 

o Install /move monorail crane 3 


ORIGINAL PASS 13 
OF POOR QUALITY 


An c nalysis of network flow charts determined that the Integration Facility 
should be capable of performing initial receiving and payload processing 
operations as early as late 1978. From this point a near linear increase 
in payload processing capability is required until full facility capability 
is reached by mid 1981. 

The rough order of magnitude costs for alternations and additions to the 
structure, interior partitions, doorways, and dock areas of Building 36 
were estimated at $135,000. Rough order of magnitude costs for GSE and 
support equipment were estimated to be: 

NASA/ESA GSE $0.77 million 

other GSE $0.94 million 

other support equipment $0.33 million 

$2.04 million 

These values do not include mockup structures or subsystems, computerized 
test monitoring equipment, specialized items of specimen holding facilities/ 
equipment, or design and development costs. GSE and support equipment 
installation costs are not included. 
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Section 2 

LSP INTEGRATION FACILITY OPERATIONS AND FUNCTIONS 
2.1 FACILITY FUNCTIONS 

The LSP Integration Facility at NASA/JSC will consist of building accommoda- 
tions, equipment, and personnel necessary to receive, integrate, test, per- 
form flight checkouts, provide in-flight scientific support and ship payload 
items to the launch site. The JSC Integration Facility is one element of the 
total LSP program, and is responsible for Life Science Carry-on Lab, Minilab, 
and Dedicated Lab payloads. Additional LSP facilities will he required at 
other locations; for example the launch/landing site and the BESS integration 
site. 

Table 2-1 indicates the current consensus for locations at which Life Science 
payloads will be integrated. After the initial verification test flights 
involving Spacelab (which may be integrated at NASA-MSFC) all Level II and I 
integration occurs at the launch site. (Level- III and Level II integration 
activities do not apply to Carry-on Labs). 

Dedicated Labs will be integrated to Level III, tested, and flight checkouts 
performed at the JSC Integration Facility. Some final Level III interface 
verifications will be required on arrival of the Dedicated Labs at the 
launch site to ensure compatibility with other elements of the Shuttle 
Program. 

Level III integration of Minilabs will be conducted at the launch site, as • 
this payload type must be combined with partial payloads of other disciplines 
prior to loading into the Spacelab module. However, integration of all 
Mini lab components making up the Life Science portion of the shared payload 
will take place at the JSC Integration Facility, and checkout/tests involving 
Life Sciences Experimentation will be carried out. 

For Carry-on, Mini, and Dedicated Labs, Level IV integration activities may be 
conducted at PI, contractor, non-NASA, or other NASA locations. Most commonly, 
assembled- experiments will be shipped to the JSC Integration Facility for 
assembly into a Spacelab rack with other experiments. In the event all 
experiments to be placed into a rack originate at the same location, 
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TABLE 2-1 

LOCATIONS FOR LEVELS OF LIFE SCIENCE PAYLOAD INTEGRATION 


Payload 


' Integration Le/el 
Level I Level II 

Level III 

Level IV 

Carry-On 


L/S 

-- 

-- 

P.B.R 

Mini 


L/S 

L/S 

L/S 

P »B ,R 

Dedicated - 

7 Day 

L/S 

L/S 

P 1 

P.B.R 

Dedicated - 

30 Day 

L/S 

L/S 

P 1 

P.B.R 

BESS 


L/S 

L./S 

B 1 

B 


L/S - Launch site 

P - JSC LSP Integration Facility 
— - No integration at this level 

B - ARC or contractor integration site 

R - Other NASA location, PI location, contractor location, other non-NASA 
location 

1 - Level III interface verifications at launch site required 

Where: 

Level I - Cargo (Space! ab) to Orbiter 

Level II - Payload to Spacelab 

Level III - Experiments (racks) to payload 

Level IV - Components to experiments (to racks)' 

(See Reference 9 for detailed definition of integration levels). 
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the empty rack may be shipped to that location, to be retimed to the 
Integration Facility with all experiments in place and checked out. 

2.2 OPFRATIONS PERFORMED TN THF INTEGRATION FACILITY 

The information contained in LSP Planning Study report Volumes II and III 
(References 2 and 3) was utilized to prepare a top level list of operations 
necessary at the JSC Life Science Integration Facility. Each operation 
was then examined to determine facility requirements which resulted from 
the conduct of the operation. Finally the applicability of these require- 
ments to the processing of equipment items, Spacelab components, specimens, 
and GSE was assessed. The result of this effort is indicated in Table 2-2. 

The facility requirements identified in Table 2-2 were next grouped into 
related seta, thus defining subfacility areas in which similar operations 
were conducted. These areas are listed in Table 2-3, with an indication 
to the right of each area of the applicable equipment and specimen types 
which will be processed in the subfacility. The equipment and specimen 
indications are coded to denote the extent and frequency with which they 
will be processed in each area. 

Major subfacilities are indicated in parentheses in the first column of 
Table 2-3. The indicated major subfacilities include all lower level sub- 
facilities which are listed immediately preceeding the parenthesized major 
subfacilities. 

The following example will be useful in clarifying the methodology used 
to determine the subfacility groupings. The need to perform Level IV 
integration was identified in the preparation of Table 2-2 (reference the 
entry in the table indicated by the asterisk) as an operation which will be 
carried out at the Integration Facility. It was next determined that this 
operation would require a clean room integration area and a tube and wiring 
harness fabrication area. Equipment items (e.g., experiments and CORE items), 
rack and floor elements, and integrated racks were identified as items which 
would routinely be processed during the Level IV integration operation. 

Some flight and facility support GSE items were also identified as elements 
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TABLE 2-2: TOP LEVEL (QUALITATIVE) FACILITY REQUIREMENTS 


ro 

i 




TABLE 2-2: TOP LEVEL (QUALITATIVE) FACILITY REQUIREMENTS (continued) 



TABLE 2-2: TOP LEVEL (QUALITATIVE 


rv> 

i 

CA 


Requirements 


Integrate payload Into mockup Checkout test area 


Payload to mockup interface, 
verification. 

Perform shakedown tests and 
calibration. 


Perform checkout test 


Post-operations testing. . 


Remove payload from mockup 

Perform required payload mods, 
refurbishment calibrations 
and testing 


Provide flight support. 


1 . Checkout test area 

2. Data management system 

1 . Checkout test area 

2. Data management system 

3. Flight support areas 

1. Checkout test area 

2. Data management system 

3. Flight support areas 

1. Checkout test area 

2. Data management sys tern 

3. Flight support areas 

Checkout test area 

1. General machine shop 

2. Clean room shop area 

3. Equipment cleaning area 

4. Performance test 
capability* 

1. Payload operations 
control capability 

2, Data management 
capability 


R - Routine ( ) - Applicable to some 

I - Only during initial buildup 


FACILITY REQUIREMENTS (continued) 



TABLE 2-2: TOP LEVEL (QUALITATIVE) FACILITY REQUIREMENTS (continued) 


ro 

! 



TA3LE 2-2 TO? LEVEL (QUALITATIVE) FACILITY REQUIREMENTS (continued) 







TABLE 2-3 


f 

I 


I 

? 



1.2 Ncn-clean toon receiving 

1.3 Packing area - clean room* 


1.4 

1 .5 

1.6 


Clean rocm receiving* 

Packing area - non-clean room 
Equipment cleaning area* 


O.q 

2.1 i 

2.2 ! 


2.3 

2.4 

:2.o; 

3.1 

3.2 

•} r 
v.u.j 

4.1 

4.2 

4.3 
4.0} 


(Shipping and Receiving) 

Scecial drugs stowage 
Specimen inspection, examination 
and test 

Closely controlled specimen and 
unices provisions storage 
requirement* 

."ormai room environment specimen 
storage environment 
(Special Requirements Stov/age 
A'-ea ) 

h'crmal room temperature equipment 
storage environment [has sub- 
parts A thru F] 

"on-controlled equipment storage 
ery- rcr~ent [cut of doors] 
(Equipment Storage) 

Performance test capability* 
Cutgassir.g test capability* 
Flam-ability test capability 
(Experiment test/checkout lab) 


R - Routine 

I - Only during initial buildup 


DEFINITION OF SUBFACILITY REQUIREKZNTS/OPERATIONS 
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TABLE 2-3: DEFINITION OF SUBFACILITY REQUIREMENTS/OPERATIONS (Continued) 



Subfacillty 
Requl rements 
(Sub facility) 


Operations 


* 



5.1 

General shop area 

Perform minor modifications 

R 






(R) 

(R) 

(R) 



l repai rs 












Refurbishment 

R 






(R) 

:r) 

(R) 



Experiment development 

R 











Payload dismantlement 

(R) 

(R) 

(R) 

(R) 



(R) 

;.r) 

(R) 

5.2 

Electrical shop 

Perform minor modifications 

R 






(a) 

(R) 

(R) 


' 

i repair 












Refurbishment 

R 






(R) 

(R) 

(R) 



Experiment development 

R 









5.3 

Tube Fabrication 

Perform level IV integration 

R 

R 

R 




' r>\ 

v*/ 

'p) 

(R) 



Perform level III integration 


R 

£ 

R . 



(R) 

,R) 

(R) 

'5.0 J 

(Experiment Development Lab) 











6.1 

Clean room integration area* 

Perform level IV integration 

R 

R 

R 




(R) 

(R) 




Perform level III integration 


R 

R 

R 



(R) 

r o 

(R) 

6.2 

Wiring harness fabrication 

Perform level IV integration • 

R 

R 

R 




(R) 

(R) 

(R) 


area* 

Perform level III integration 


D 
• * 

R 

R 



(R) 

(R) 

(R) 

6.3 

Clean room test area* 

Perform level IV interface 



*■> 

rv 








■ 

veri fi cati on 












Perform level III interface 



P. 




(R) 

(R) 




verification 












Perform payload shakedown test 



R 




(R) 

(R) 

(R) 



and calibration 










5.4 

Clean room work area* 

Payload dismantlement 

(SO 

(R) 

{R) 


* 


(R) 

(R) 

(R) 

:s.o) 

(Clean room integration area) 








• 




R - Routine 

1 - Only curing initial buildup 


( ) - Applicable to sore items 


* Clean room capability 



BLE-2--. DErINITION OF SUBFACILITY REQUI REMENTS/OPERATICNS (Continued) 


/o< 

/C* 


Subfacility 
Requi remen ts 
(Subfacility) 


7.1 Checkout test area* 


(7.01 (Orbiter/Spacelab Mockup: 
3.1 | Data management capability 


Operations 






(3.0) (Data Lab) 


Install payload In mockup 
Payload to mockup interface 
verification 

Perform shakedown tests S 
calibration 
Perform checkout test 
Post operations testing 
Remove payload from simulator 

Perform payload shakedown test 
* calibration 

! Payload to mockup interface 
verification 
Perform checkout test 
Pcst operations testing 
Provide flight support 
Post mission testing 
Experiment development & test (R) 


ft) 



A 

A 

(R) 


(R) 

(R) 

(R) 

(R> 

(R) 

(« 

(?.: 

(R) 

' (R) 
(R) 

(R) 

(R) 

(R) 

(R) 

(R) 


R - Routine ~ 

I - Only during initial buildup } ’ Applicable to some items 


Clean room capabi iity 




TABLE -2-3: 


DEFINITION OF 


il'BFACILITY REQ'JIREMENTS/OPERATIONS 


(Continued) 


PO 

1 

ro 




Subfacility 
Requi rerr.cn ts 
(Sub facility) 


Operations 


Test control area 


Science monitoring area 


p.o) 

i 

10. 1 

10.2 

(* 10 . 0 ) 

n.i 

n.2 

(il.O) 


(Test Control /Flight Support ' 

Areas) 

Facility'equipment storage area 

Genera] purpose facility 
modification area 
(Facility maintenance area) 

General purpose laboratories 
Isotope management lab 


(General purpose scientific labs) 


R - Routi ne 


Perform shakedown test & 
calibration (payload inte- 
grated into mockupj 
Perform -checkout test 
Post operations testing 

Preform shakedown test & 
Calibration (Payload inte- 
grated into r.ockup) 

Perform checkout test 
Post operations testing 
Provide flight support 


Store spare, expendable and 
out of service facility equip- 
ment 

Buildup, maintain and modify 
facility 

Concept verification testing 
Experiment development & test 

Store isotopes & required 
associ ated moni toring/handl i ng 
equipment 


I - Only during initial buildup 


( ) - Applicable to some items 



* Clean room capability 


TABLE 2-3: DEFINITION OF SUBFACILITY REQUIREMENTS/OPERATIONS (Continued 


'O/ 


Subfacility 

Requirements 

(Subfacility) 


12,1 Conference rooms 


12.2 Office areas 


Operations 


W4m0fMkim 

A A A /<? 7 


Conduct conferences and 
meetings to coordinate 
integration activities 
Provide NASA, con tractor, 
and PI personnel with office 
space 


(112.03 (Office and Meeting Room Space) 


- PvOutine 


- Only during initial buildup 


( ) - Applicable to some its 


* Clean room capability 


which would be processed. The applicability and frequency with which 
these items are involved in Level IV integration are indicated in the 
right hand portion of the Table. Inspection of Table 2-3 (see asterisk 
entry) shows that the Level IV integration activities may be effectively 
grouped with the Level III integration activities for performance in the 
subfacility labeled "Clean Room Integration Area". The hardware items 
and specimen types involved in the processing flow of this subfacility 
a/e also indicated in Table 2-3. 

Paragraphs 2.2.1 through 2.2.12 contain capsule descriptions of the opera- 
tions to be carried out within the subfacilities identified. 

2.2.1 Shipping and Receiving 

This subfacility is the arrival and departure point for all elements 
involved in the Integration Facility activities. The subfacility contains 
equipment needed to clean surface dirt from incoming shipments and trans- 
porters, packing and crating materials and equipment, temporary storage areas, 
and items needed to record, tag, identify, and coordinate incoming and out- 
going shipments. Supplies and equipment needed to package cleaned components 
are also assigned to this subfacility, and are located in the clean room area. 
Shipment operations of the facility will be coordinated with the JSC Logistics 
Division. 

2.2.2 Special Requirements /I terns Stowage 

A subfacility will be required to store and process items such as drugs, 
test specimens and other unique supporting articles at the JSC LS develop- 
ment facility. Areas for sample/specimen inspection, examination and 
testing to support shared payload checkout operations are included. 

Specimens and controls for experiments being processed at JSC will be 
housed in the Special Requirements Stowage Subfacility. It is anticipated 
that some capability to monitor and record implanted sensor outputs and 
specimen condition will be required at this subfacility. 
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2.2.3 Equipment Storage 

Both controlled and non-control led storage areas will be provided by this 
subfacility for ground and flight items. Enviro'nmen tally controlled areas 
will bo allocated inside the Integration Eacility for CORE items, experiments 
CSE, test equipment, and documentation. An outside fenced storage area 
will be needed for workstands and similar bulky equipment which can tolerate 
an uncontrolled outdoor envi ronment. 

2.2.4 Experiment Test/Checkout Lab 

This lab is divided into throe major parts: a) a performance test area where 
acceptance and checkout of experiments occurs, b) an area for conducting 
outgassing tests of experiments and equipment items, and c) a flammability 
test area where tests of materials will be conducted to verify their suit- 
ability for use in the Shuttle or Space! ab environment. 

2.2.5 Experiment Development Lab 

The Experiment Development Lab will be used to fabricate and modify com- 
ponents of experiments. Its primary function will be to perform minor 
modifications to correct deficiencies identified in experiment tests and 
simulations, and to troubleshoot and repair failed equipment. The lab will 
also be used to refurbish returned flight equipment and occasionally to 
fabricate components of experiments bring developed. The lab will consist 
of a general mechanical shop area and a general electrical shop area. 

2.2.6 Clean Room Integration Area 

This area will be used to perform Level IV and Level III integration, and 
perform shakedown tests and calibrations of payloads. The subfacility will 
include a wiring harness fabrication area, a clean room test area for interface 
verifications and checkout testing, a clean room work area in which payloads 
may be dismantled on return from the landing site, as well as the clean 
room area necessary for integration activities. 
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2.2.7 Orbi te r/ Spacelab Hookup 

In this subfacility the Life Science payloads will be installed into the 
Spacelab or Orbiter mockups for interface verification, shakedown tests, 
experiment calibrations, and checkout tests. On completion of the checkout 
tests additional testing nay be performed in the r.iockup if required to 
correct abnormalities identified. The payloads will then be removed from 
the mockup for shipment preparation activities. 

2.2.8 Data Lab 

This subfacility will include data management capability needed to support 
checkout and calibration tests, interface verification, payload checkout 
operations, post checkout testing, and experiment development testing. The 
Data Lab will also provide data handling capability to support Life Science 
payloads in flight, and to support post flight tests. The Data Lab will 
interface with the checkout test area, experiment integration area, Science 
Monitoring areas, Test Control Area, the Science Payload Operations Control 
Cento'', Mission Control Center, and possibly with remote science data monitoring 
terminals. 

2.2.9 Test Control /Fl i ght Support Area 

Areas allocated for the control of Integration Facility tests and checkout 
operations, and areas allocated for science data monitoring will be provided 
by this subfacility. The Science Monitoring Areas will be used for both 
Integration Facility test monitoring by visiting P.I's and other personnel, 
as well as for in-flight support of Life Science Payloads. 

2.2.10 Facil ity M aintenance Area 

The Facility Maintenance Area subfacility will provide storage space for 
facility equipment used to maintain, buildup, and modify the Integration 
Facility. It will also contain a general purpose facility modification area 
in which minor maintenance activities may be carried out. Fxamples of 
activities which this subfacility might support include packing replacement 
in small pumps, pipe threading, checkout of thermostatic controls for flow 
loops, and storage of spares forworn out items in critical components needed 
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to support Integration Facility operations. Major facility item rework 
and extensive repair efforts would be supported by the JSC facility main- 
tenance capability presently housed in Building 329. 

2.2.11 General Purp o se Scientific Labs 

Many experiments proposed for the Life Science Payloads program will require 
standard physical, chemical, microbial, biomedical and other analyses. 

These analyses in largo part may be conducted by laboratories at JSC which 
are controlled and staffed by Life Science Directorate personnel. The 
existing JSC Life Science laboratory capability will be utilized by the 
Integration Facility. Programmatic decisions will be required on an experi- 
ment-by-experiment basis to accommodate analyses which existing capability 
is unable to provide, however it is projected that most analyses of this type 
will be performed at the Pi's home lab. 

2.2.12 Office and M e eting Room S pace 

This subfacility will provide office space for visiting Pis interfacing with 
the Life Science program while at JSC. Office space will also be needed for 
contractor personnel, and conference rooms will be required to accommodate 
payload activity discussions. Most effective use of personnel may be obtained 
if these areas are in close proximity to the 'integrations checkout test and 
science monitoring areas, 
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2.3 FACILITY CHARACTERISTICS 


On completion of the task to group activities into subfacility areas, a 
review was conducted to identify characteristics to v/hich priority should 
be given in formulating the subfacility requirements. The characteristics 
sought wore primarily those which would drive the overall facility design, 
as the scope of the current effort did not allow all requirements for each 
subfacility to be specified. 


As a result of this review it was determined that major facility requirements 
could be categorized into four primary classifications: physical, environmental, 
utilities, and support equipment. The items considered under each of these 
headings are shown in the following lists: 

a) Physical Characteristics 

floor area 
floor shape 

ceiling height or clear height in area 
door size and type 

access requirement to adjacent areas 
type construction (if special) 

other requirements for non-standard physical accommodations 
(e.g., raised flooring for cabling) 


b) Environmental 

temperature limits and control! abil ity 
relative humidity range and controllability 
cleaniness level 

number air changes required per hour 
cooling or heating load (if abnormal) 
acoustic • 

other requirements for non-standard environmental accommodations 
(e.g., relative humidity rate of change specification) 


c) Utilities 

Electrical power (voltage, wattage, frequency, phase) 
data cables 
communications 

thermal control fluids na . 

sewer 
vacuum 
plant air 

process gases and liquids 
acid waste disposal system 

-other requirements for non-standard utility accommodations (e.g., 
special CO 2 lines for fire fighting) 
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d) Support equipment 

d 1 ) Fixed Support Equipment 
hoists 

work platforms 
pumps 

fixed-in-place GSE 
metal work! 119 machinery 

d 2 ) Movable Support Equipment 
equipment carts 
scaffolds 
specimen carriers 
vans 

forkli fts 
test equipment 
benches 
file cabinets 
consoles 
moveable GSE 


Section 3 

LSP REQUIREMENTS FOR FACILITY DESIGN 


3.1 APPROACH 

A two phase approach was taken In determining LSP requirements Imposed 
on the Integration Facility design. First, the types and numbers of 
payloads which the Individual subfacilities will be handling were iden- 
tified. Second, based on the processing load determined, requirements 
of the individual areas making up each subfacility were defined. Addi* 
tional details of these two steps are discussed in paragraphs 3.1.1 and 
3.1.2. 


3.1.1 Types and Numbers of Payloads to be Accommodated 
In accordance with the guidelines outlined in Section 1.4, it was assumed 
that the Integration Facility would accommodate Carry-on Labs, Mini-labs, 
and Dedicated Labs. 

Information on LSP requirements from initial LSP Planning Study tasks 
(Section 4 of Reference 2, supplemented with network flow and payload 
processing information from Appendices B and F of Reference ‘3), was used 
in assessing subfacility processing loads for the various payload types. 

The processing loads determined were modified slightly for compatibility 
with the more optimum set of subfacilities determined from the analyses 
outlined in Section 2 of this report. A summary of payload processing loads 
used to assess facility requirement is shown in the left portion of Table 3-1 
The table also indicates (on the right) the facility processing loads from 
References 2 and- 3 for comparison. 

Integrated facility processing requirements determined in previous LSP 
Planning Study work show that the Integration Facility should have some 
initial capability to receive equipment ahd verify experiment concepts 
by late 1978. From this point, the facility capability must be increased 
in a near linear fashion to full operational capability by mid 1981. ' 


TABLE 3-1 FACILITY AREA PROCESSING LOADS 


INTEGRATION FACILITY SURVEY FROM REFERENCES 2 AND 3 


Nomenclature 

Processing Load 

Nomenclature 

Processing Load 

Shipping and 
Receiving 

Capability to hold simultaneously 
two Carry-on Labs, two Mini labs 
and two Dedicated Labs. 

Shipping and 
Receiving 

Nominal load is six nay loads 
in process simultaneously. 

Special Require- 
ments/Items 
Holding Area 

Able to accommodate flight specimens, 
back-up specimens, and controls for 
two Mini labs and two Dedicated Labs 
at same time. 

Specimen 
Holdinq and 
Conditioning 
Labs 

Included in Shipoing and 
Recei vi ng Faci lit./. 

Equi pment 
Storage 

Sized to accommodate 300 CORE items 
totaling 45 m 3 (1600 ft 3 ). Also 
accommodates up to 75 experiments and 
associated experiment specific gear. 
Assume 200 packages, each a 0.6 M 
(2 ft) cube. 

Equipment 

Storage 

Store 300 CORE items totaling 
45 m 3 (1600 ft 3 ). 

Experiment 

Test/Checkout 

Lab 

Portions of several (up to'5) payloads 
being processed simultaneously. Space 
to accommodate 30 experiments. Experi- 
ments not actively being processed • 
returned to storage. 

Experiment 
Modifi cati on 
and Test Lab 
(part of) 

Four to five nay loads in 
progress simultaneously. 

Experiment 

Development 

Lab 

Existing scientific labs to be used 
as applicable. General mechanical 
and electrical shops to be imple- 
mented in Integration Facility. 

Experiment 
Development 
and Verification 
Lab (part of) 

Use existinq caoability as 
possible. 

Clean Room 

Integration 

Area 

Capable of parallel operations on two 
Dedicated Labs, two Mini labs, and two 
Carry-on Labs. 

Experiment 
Modi fi cati on 
and Test Labs 
(part of) and 
Simulation Lab 
(part of) 

Four to five payloads in 
progress simultaneously is 
feasible 


u 

I 

CJ 


TABLE 3-1 FACILITY AREA PROCESSING LOADS (concluded) 


INTEGRATION FACILITY SURVEY 

FROM 

REFERENCES 2 AND 3 

Nomenclature 

Processing Load 

Nomenclature 

Processing Lead 

Orb iter/ 
Space! ab 
Mock-up 

One Orbiter/Spacelab mock-up. . 
Results in critical scheduling, but 
is feasible with quick turn around. 

Simulator 
Labs (part 
of) 

One simulator can suffice, 
on a tight schedule. . 

Data Lab 

Data lab processing capability. 
Driver is Dedicated lab. 

Data Lab 

Dedicated lab is driver. 


Test Control/ One Test Control Room, Three Science . • Life Science By precise scheduling. two 

Flight Support Monitoring Area rooms desirable Monitoring Science Monitorinq Areas 

Area (one Science Monitoring Area room Area could support life science 

used for checkout test support). payloads in-flight (excluding 

BESS). 


Facility 
Mai ntenance 
Area 

General purpose facility storage 
and work area. 

(No sub- 
faci 1 i ty 
parallel) 


General 

Purpose 

Scientific 

Labs 

Assume use of existing facilities. 

Experiment 
Development and 
Verification 
Lab (part of) 

Use existing facilities. • 

Office and 
Meeting Room 
Space 

Two conference rooms, office accommo- 
dations for 150 "persons. 

Office Space 

Space for 220-300 persons. 
Should be located near 
integration activities. 


3.1.2 Sub facility Requirements Definition Methodology 

The key facility characteristics identified and described in Section 2.3 
were used in preparing a data sheet to record requirements of individual 
subfacilities. The data sheet produced is shown in Figure 3-1. The data 
sheets were structured to indicate the subfacility and component processing 
area nomenclature, the requirements and operations unique to the area, and 
the physcial, environmental , utility and support equipment requirements. 

A data sheet similar to that shown in the figure was prepared for each of 
the component processing areas in each subfacility of the Integration Facility. 
The subfacility and their component processing areas included: 

f Shipping and Receiving 

• Dock area 

t Non- clean room receiving 

• Packing area - Clean room 

• Clean room receiving 

• Packing area - non clean room 

• Equipment cleaning area 

• Special Requirements /I terns Holding Area 

• Specimen insp ction, examination and test 
t Closely controlled specimen storage 

• Normal room environment specimen storage 

• Equipment Storage 

• Normal .room' temperature storage 

CORE item storage 
Experiment 
6SE storage 

Test equipment storage 
Documentation storage 
Integrated payload storage 

• Non-control led storage 

• Experiment Test/Checkout Lab 

• Performance test area 

• Outgassing test area 

• Flammability test area 
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FIGURE 3-1 DATA SHEET 

LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS 



SUBFACILITY 


REQUIREMENT 


OPERATIONS 


DRIVING PAYLOADS/DATA SOURCE: 


PUYSICAL: FLOOR SIZE 

DOOR SIZE X __ 

ARRANGEMENT OF ELEMENTS 


HEIGHT 


ENVIRONMENTAL: TEMPERATURE _ 

HUMIDITY RANGE ; TO 

CLEANLINESS _ K CLASS 

AIR COOLING/HEATING LOAD 


AIR CHANCES _ ; f 

\ BTU/HR ( INTERNAL ONLY) 


UTILITIES:' 

POWER: 1. 

2 . 

3. 

DATA CABLES 

COMMUNICATION 

OTHER 


VOLTS 

(AC/DC) 

WATTS 

HZ 

VOLTS 

(AC/DC 

WATTS 

HZ 

VOLTS 

(AC/DC) 

WATTS 

HZ 












FIGURE 3-1 DATA SHEET (Continued) 

LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS 


FIXED GITPPOHT EQUIPMENT: 

hoist CApAcrrr 

RANGE X 

BENCHES - NO. 

LENGTH 


HEIGHT 


WIDTH 


HEIGHT 


GSE ITEIS 


SCAFFOLDS 


MACHINE SHOP TOOLS 


MOVABLE SUPPORT EQUIPMENT: 
GSE ITEIS 


SCAFFOLDS 


FLAT BEDS 


GENERAL PURPOSE EQUIP! ENT 


FORKLIFTS 






• Experiment Devleopment Lab 

t General mechanical shop area 

• General electrical shop area 

• Tube fabrication area 

• Clean Room Integration Area 

• Clean room integration area 

• Wiring harness fabrication area 

• Clean room test area 

• Clean room work area 

• Orbiter/Spacelab Mock-up 

• Mock-up area 

• Data Lab 

• Data management area 

• Test Control/Flight Support Area 

• Test control area 

• Science monitoring area 

• Facility Maintenance Area 

t Facility equipment storage 

• General purpose facility modification area 

• General Purpose Scientific Labs 

• General purpose labs 

• Isotope management lab 

• Office and Meeting Room Space 

• Conference rooms 

• Office areas 

On completion of the compilation of the data sheets for each component pro- 
cessing area, the results were integrated to produce first subfacility and 
then overall Integration Facility requirements. Subfacility requirements 
are presented in the following section (3.2) and overall requirements are 
presented in Section 3.3. Support equipment requirements of the Integration 
Facility are presented in Section 3.4. 
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3.2 SUBFACILITY REQUIREMENTS 


An example of the procedure used to assess subfacility requirements is pre- 
sented in this section, along with a summary of the requirements for each 
major Integration Facility element. 

Figures 3-2 through 3-4 show data sheets for the three component processing 
areas of the subfacility called the Experiment Test/Checkout Lab. The com- 
ponent processing areas which make up this subfacility include: 

a) A performance test area in which acceptance and checkout tests are 
conducted on experiments and integrated assemblies arriving at the 
Integration Facility. (See Figure 3-2.) 

b) An outgassing test area where offgassing tests are made on experiment 
assemblies which have not been subjected to stringent materials con- 
trols during fabrication. (See Figure 3-3.) 

c) A flammability test area in which the fire safety of candidate experi- 
ment materials is evaluated. The equipment in the flammability test 

. area will be used to provide data proposed by Pi's for use in the LSP 
program, but which have not been previously used in manned space 
flights. Materials whose properties are recorded in approved docu- 
mentation will not normally be retested. (See Figure 3-4.) 

Figures 3-2 through 3-4 illustrate the type of information and level of detail 
included on the data sheets for each of the 30 component processing areas which 
make up the 12 subfacilities. A complete set of data sheets for all 30 com- 
ponent processing areas may be found in Section A of Reference 10. 

A summary of the facility space, environment, electrical power, and special 
capability requirements from the data sheets is presented in Table 3-2. 

The floor areas listed in the table are based on floor plans that approach 
squares. Larger rooms will be required for most operations if the rooms are 
irregular in shape. The ceiling heights listed will accommodate normal 
operations forseen for the payloads processed or activities conducted in each 
area. Ceiling allowances have been made for overhead crane space where a 
crane is needed. Door sizes were selected to accommodate passage of items 
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PERFORMANCE TEST AREA DATA SHEET 

LIFE SCIENCE PAYLOADS 

SUBFACILITY REQUIREMENTS n « . 

Page i oi 


SUB FAC I LI TT : pEPTCPMA NCE TEST AREA - EXPEP/MEnT TCSr/CHFCROUT IAB 


r V ^. CONDUCT PEPTOPMANCE ANO ACCEPTANCE TESTS . 
REQUIREMENT; ^ , rAN env/NONMCNT R£Qtjmra , 

OPERATIONS; CONDUCT ACCEPTANCE TESTS OAJ /NCOM/N6 EQU/P'MENr 
UP TC /NDN/D//AL /NTE&NA7EO PACKS. ' 


DRIVIHC PAYLOADS/DATA SOURCE: ASSUME A PEA MUST BE SUPP/C/ENT TO 

ACCOMMODATE UP TO S/K DOODLE PACKS ' S/MULTAN/OUSLr, 

HO DOCUMENTED PEQU/HE/AENT. 


PHYSICAL: FLOOR SIZE 6.lm(?Qfi) x 6./ m (20 ft) 

DOOR SIZE t.amfcffiwr. T.OmT/OPi H 


ARRANCEfSHT OF ELEMENTS 

A ttoott H£/£tfr 


HEIGHT 7,6m (25 ft) A 


ENVIRONMENTAL: TEMPERATURE IS'Cfe'f) TO 2SC (7Sty± — 

HUMIDITY RANGE SO TO SO S RH ■ 

CLEANLINESS tOO K CLASS AIR CHANGES 6'TC fO f HR.(Mw/MUAf] 

AIR COOLIHG/HEATING LOAD ~ / MOM /UAL , (INTERNAL ONLY} 


UTILITIES: 


1 . / 20 VOLTS 

AC 

JAC/DC} 

f 2,000 

_WATTS_ 

60 

_HZ 

A 

2 . 203 VOLTS 

AC 

J AC/DC 

6.240 

WATTS _ 

60 

_HZ 

A 

■3 .440/210 VOLTS 

AC 

JAC/DC) 

fO, OOO 

WATTS _ 

60 

HZ 

A 

/ 20/203 Y 

AC 


/o t ooo 

WATTS " 

400 

~HZ 

A 

SUES * s y 

DC 


2,eoo 

WArrs, 

N/A 




‘ CABL£S HEEDED TO ACCOMMODATE 

64 ANA/. C6 AND /6 D/G/TAl I/O CPAN/YE/S 

COMMUNICATION 

Z TE/E PHONE EXTENJ/ONS 


OTHER NOTE; A* K SOTTlE SUPPLY 

ftV/ATORS ■ BEEATH/N& OXYGEN (N ) 
H/GH PM/TY DRY N/rpoCEN (K ) 
6ASSEOUS HE/ /DM (H) 


A SMGIE PEASE 
A THESE PHASE 


LiOU/D N/TROOEN -DENAP 
SHOP A/P 

COOL /NO WATER SOPP/Yf RETURN 
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omotNAL'PAQI « 
OF POOR OUALfTY 






PERFORMANCE TEST AREA DATA SHEET 

LIFE SCIENCE PAT LOADS 
SUBFACILITY REQUIREFEHTS 


, FIXED SUPPORT EQUIPtENT: 

HOIST CAPACITY 90S Ho ( Z.OOO tb) HEIGHT 76 /n (25 ft ) 

RANGE TBD X ~ X 

BENCHES - NO. <6 VI DTK 0.9?*, (? tf) HEIGHT 0,92 m (. 3 W) 

LENGTH -2.44 m ( Q ft ) 

CSE ITEMS H/A 


SCAFFOLDS 


MACHINE SHOP TOOLS 


MOVABLE SUPPORT EQUIPJENT: . 

cse ms n/a 


SCAFFOLDS 

VANS 


FORKLIFTS 


FLAT BEDS 2 - /.ZmXlSm (4’Cif'Sft) 
GENERAL PURPOSE .EQUIP! ENT 


T 




OUTGASSING TEST AREA DATA SHEET 

LIFE SCIENCE PAYLOADS 

SUBFACILITY REQUIREMENTS _ _ „ ^ 

Page 1 of 2 


SUBFACILITY: OUr$A*SMS TEST - EXPERIMENT TEST/ CHECKOUT IA£. 

SUBJECT EQUIPMENT ITEMS 7/M/CH HA/E NOT 6EEM EASR/CATCO 
REQUIREMENT ''jp STFIN&ENT MATTP/AL TOMTPQi S TO CFEQASS/M& TESTS. 

OPERATIONS; PEN TCP /A OFECASS/N 6 ACCEPTAMCE TESTS AT EOUIPMEMT 
/T£M LEVEL . CLASS /OOK CLEAN EMl'/BO/VMEMT BEQU/BEO. 


DRIVING PAY WADS/ DATA SOURCE: APPLICABLE TO Ail PAY 10 AOS, t O EQUIPMENT 
ITEM LEVEL, DATA SOUFCE /S PAPAS FA PBS 7/0,3 TBPOUOB 7/0.8 OP 
SEP/2/04 , MAY 76 , EQUIPMENT M)UST BE OP£BPT££) AT MAX/MUM 
EXPECTED E/S AS £ TEMPEBATUPE DUB/MG. TESTS, SEE JSC 
SPB -OOZB , MBS 3060. /A . BABA&^HPH’ 4/2. 


PHYSICAL: FLOOR SIZE 4.6m(is{i }n A.bm {/5 ft) HEIGHT JJm (/O ff) 

DOOR SIZE L8*n (Cff)W X 2.1 m( 7 fi) H 
ARRANGEMENT OF ELEMENTS 


ENVIRONMENTAL : TEMPERATURE IS *C feSVJ TO 26*Cf78*F)t - 

HUMIDITY RANGE 30 TO SO t RH 

CLEANLINESS /OQ K CLASS AIR CHANGES 6 TO 10 t MB. (MINIMUM) 


AIR COOLI H G/HEATI N 0 LOAD __ 

/ NOMINAL 

(INTERVAL ONLY} 





UTILITIES: 


POWER: 1. 120 

VOLTS 

AC 

( AC/DC} 

6,000 

__VATTS _ 

CO 

HZ 

/& 

2. '208 

VOLTS 

AC 

(AC/DC 

6,240 

__WATTS . 

CO 

RZ 

A 

’3.BO/203 

VOLTS 

AC 

(ac/dc) 

6, ?.40 

WATTS . 

6,0 

HZ 

& 

J20/208 

* y 

AC 


6,24-0 

WATTS ' 

AOO 

HZ 

A 

DATA CARLES 28 

V 

DC 


1,400 

WATTS 

M/A 




L/M/T£p MUMPER OR CABLES REQUIRED TO MOM /TOP EXPEP/M/MT 
STATUS DUB/MO TESTS, EXPEB/MEA/r DEPE//DEH7~ , 

COMMUNI CATION 

/ TEL£PBOM£ extems/oms 

OTHER MOTES PCS POWSB BEQU/BEMEMTS : 

A S/MS/E' PHASE 
A thbee PHASE 


FIGURE 3-3 OUTGASSING TEST AREA DATA SHEET 


' p AQ* c . 
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OUTGASSING TEST AREA OATA SHEET 

Lire SCIENCE PAYLOADS 
SUBFACILITY REQUIREMENTS 


Page 2 of 2 


FIXED SUPPORT EQUIPMENT: 

HOIST CAPACITY HOPE PEO'Q HEIGHT 


RANGE _________ * X - - 

BENCHES - NO. WIDTH HEIGHT 

LENGTH 

OWES SUPPOPr EQU/PMEAtr 
CSE ITEMS N/A 

X, 20 OUtCASS/UC EcASAS , PV/EP C/O , CAGES, AUO TUCS//VG 

Z BECC JAPS AMO BE/E JAP BASE CAPPS 

z * / pbessume begucae/om srsp&v) 

3. Z VACUUM GAGE (/ EUEPMOCOUPCE TPP£ ) 

/ EUMe mood 

SCAFFOLDS / CMPOMATOGAAPP AMO ACCESSOB/ES (OUAC COLUM/j) 

f ST A/P CPAPE P£COPD£P 
KACHINE SHOP TOOLS ^ CAL/SPAT/OP /ZO/0S 

2 VACUUM CMArtecPS fO.Sm (2 ft) CUBS /PS/OCj 
Z VACUUM? POMPS. t .7 *,VAr x/o+U/f» x 

(/ c fm <§> ze. s #f. H*‘) O/f MOA£. CAPAC/Ef 
4 ■ QUAAEH CAMPS 

/O /MPA MED’ CAMPS 
7BO M/SC. GCASSV/AME AMD: P/rr/MGS 


MOVABLE EXPORT EQUIPMENT: 

CSE ITEMS M/a 

1. 

2 . 

3 . 


SCAFFOLDS 

VANS FORKLIFTS 

FLAT BEDS 

GENERAL PURPOSE EQUIPMENT 

EXPEP/MSME SPEC/P/C ETDO/PMEA/r /SEEDED TO SUPPOPF 
OPCPAE/OA/ OP PQO/PMSA/r /F£MS DUP/MG 7ES/S, (<£.$. COOIA//T 

CAPPS , GAS ■ SOPPer , comepoc . s/gmal gemea atoms SEC, ), 
assume TP/S £<pU/PMEA/r AVA/CA/SCC PPO/O CMP£GPAr/OfJ 
AMEA . 


FIGURE 3-3 OUTGASSING TEST AREA DATA SHEET (continued) 




FLAMMABILITY TEST AREA DATA SHEET 

UR: SCIENCE FAYLOADS 
8UBFACIUTY REQUIREMENTS 

Page 1 of 2 


EUHFACILITT: f LAMAAAB/MTY TPST - £XPS/}tM£//r TSSr/C//7CAOOr £4B 

• 

wnnmv?m>. Vi:A/ * r ACC ^ rA BUtTY OF FZ/6P7~ FXFSA'/M£//r M4T6F/A/.S 

REQUIREMENT. Ar SjMPtF TFSrS. 

OPERATIONS: COZ/pt/CP F£AMMAS/L/rr ACS£Pr4//C£ TPS7S, 

DRIVING PAYLOADS/DATA SOURCE: S2P/2sA4- *1*7 76, PAPA - 

CPA PA/ 7,/ 0,3 POP £>A 74. SC£ A/SO PA/fAGSAPP 7-XO.S OF SAMS. 
pOCOSA£/sr, A A/p A///& 3060,/ A . 

PHYSICAL: FLOOR SIZE 4.6*05#) X j.6 /» (7S/t) HEIGHT S,//» (/Oft) 

DOOR S1Z?. /. 8 /y?/C //)//, X Z.//» (7^) W 
ARRANGEMENT OF ELEMENTS 

ENVIRONfENTAL: TEMPERATURE - TO2*t7/52)i Z*C (S *P) °F 

HUMIDITY RANGE JO TO SO f RH 

CLEANLINESS OmN/A^Ula K CLASS AIR CHANCES — ' / 

AIR COOLIHC/KEATING LOAD - / WMfFA L (INTERNAL ONLY) 

UTILITIES: 

POWER: 1. IZO VOLTS AC (AC/DC) 6000 VATTS 6,0 HZ A 

2. ZOQ VOLTS AC. (AC/DC 624-0 VATTS 60 HZ A 

•3. VOLTS (AC/DC) WATTS HZ 1 

A S/MG/S PtiASS 
DATA CABLES . ' 

A W£ 

COJ-MUN I CATION 

/ 7£/£P//o//£. pxrs//S/o/J 

OTHER 


• 


FIGURE 3-4 FLAMMABILITY TEST AREA DATA SHEET 
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FLAMMABILITY TEST AREA DAfA SHEET 

LIFE SCIENCE PAYLOADS 
SUBFACILI.TY REQUIREMENTS 


* * 

Page 2 of 2 


FIXED SUPPORT EQUIPMENT: 

HOIST CAPACITY A'G.V£ ftPO 'O HEIGHT 

RANGE X X 

BENCHES - KO. / WIDTH 0.12™ (3 S i) HEIGHT 

LENGTH 2.4-4 /» ( & /?) 


CSE ITEMS ft/A 

1. 

2 . 

3 . 

SCAFFOLDS 
MACHINE SHOP TOOLS 


Pft£$SM£ ft £ GUI AT /CM SYSr£/A 

£>pr/£A£ Prfi6**sr£ft 

VAGISVM dftS£L (/ Tft£A£!0C£t/P2£ 7Y£>£ J 

TftAM££Oft/S,£ft 
fte//V£ ftaoo 
72 £/£££( £££l JAPS 

YAtl/i/M PMPSjK'/r// AS SO €/££££? W£H£S AMO 
tc/srpats 

Mft WtrAG£ SMPPtr P£ft SAMP££ /OM/r/i W 
YAAtf£i£ y££7A££ TA'AMSPOftMZP 


MOVABIiE SUPPORT EQUIPMENT: 

CSE ITEMS A '/A 

‘ 1. 

2. 

3 . 


SCAFFOLDS 

VANS 

FLAT BEDS 

GENERAL PURPOSE EQUIPMENT 


FORKLIFTS 


FIGURE 3-4 FLAMMABILITY TEST AREA DATA SHEET (continued) 
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TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS 


Sub facility 


Floor Area Celling Door Size Enviror.- 

? Height width x height went 

m z (ft 2 ) a (ft) m (ft) A 


Electrical 

Services/^ 

10 3 watts 
12 3 4 1 


Hoist 

Data Capacity Remarks - Special 
Cables kg (tons) Cap3! illties Reqjlred 


1.0 

SHIPPING AMD RECEIVING 

304 

(32C6) 








• 

• 




1.1 Dock Area 

70 

(750) 

4.6 

(15) 

4. 6x4.6 

(15x15) 

U 

12 

12 

HR 

NR 


Covered deck area. 


1.2 .'Jon-Clean Room Receiving 

126 

( 1350 ) 

12.2 

(40) 

4.6x5. 1 

(15x20) 

AC 

12 

5 

NR 

13.2K 

(20) 

Heed automotive van. 


1.3 Packing Area - Clean Room 

17 

(ISO) 

(100) 

3.1 

(10) 

1. 8x2.1 

(6x7) 

C 

10 

12 

mt 

NP. 

Vacuum bag equipment 
required. 



1.4 Clean Room Receiving 

1.5 Packing Area - Mon-Clean 

17 

3.1 

00) 

1. 8x2.1 

(6x7) 

C 

10 

6 

NR 

NR 


Precision inspection 
equipment required. 




Room 

37 

(400) 

6.1 

(20) 

4.6x6.1 

(15x£C) 

AC 

12 

6 

NR 

4.5K 

(5) 

Crating equipment. 


1.6 Equipment Cleaning Roam 

37 

(396) 

6.1 

(20) 

4. 6x6.1 

(15x20) 

C 

12 . 

6 

NP. 

NR 

Clcaninq supplies and 
equipment. 


2.0 

SPECIAL REQMT'S HOLDING AREA 
2.1 Steelmen Inspection, 

86 

025) 


\ 


(6x7) 









Exam and Test 

28 

(300) 

3.1 

(10) 

1. 8x2.1 

AC 

12 

6 

Req'd 

MR 


Special examination 
equipment required. 



2.2 Closely Controlled 















Specimen Storage 

21 

(225) 

2.7 

(9) 

1. 8x2.1 

(6x7) 

C 

12 

6 

1 NR 

MR 


Equipment reouirenents 
experiment dependent. 


2.3 Normal Room Environment ■ 















Specimen Storage 

37 

(400) 

2.7 

0) 

1. 8x2.1 

(6x7) 

AC 

12 

6 

6 1 Req'd 

HR 


Special illumination, 
acoustic, waste require 
nents. 


3.0 

Elb’PHEMT STORAGE 

3.1 Normal Room Temperature 

666 

(7160) 

(3410) 



t 








. 


Storage 

317 











Controlled access 


3.1A CORE Item - Storage 

37 

(400) 

3.1 

(10) 

1. 8x2.1 

(6x7) 

AC 

2 


NR 

NR 


requ.red 


3.13. Experiment Equipment 






(6x7) 









Storage 

37 

(400) 

3.1 

(10) 

1. 0x2.1 

AC 

2 


NR 

NR 


Controlled access 


3.1C GSE Storage 

22 

(240) 

3.1 

(10) 

1. 0x2.1 

(Cx7) 

AC 

2 


NR 

NR 


required „ 

11.2m- (120 ft 2 ) 











controlled storage 


2.10 Test Equipment Storage 

21 

(225) 

3.1 

(10) 

0. 9x2.1 

(3x7) 

AC 

2 

6 

NR 

NR 


CRT, keyboard and link 


3. IE Documentation Storage 

11 

(120) 

3.1 

(10) 

0. 9x2.1 

(3x7) 

AC 

2 


Req'd 

NP. 


to data base. 


/'\ C ■ Clean class ICtK, 23-2’.'C (62-75*F), 30-50 percent relative humidtty; 

AC • 21 + 3°C (75 + 5®F), 30-50 percent relative humidity; 

IS - InsTde storage 2-49®C (35-120®F); 

A U • Nofi-environnentallv controlled outside conditions 

/A 1 » 120 vac 60 Hz 1 Ph; 2-203 vac 60 Hz 1 Ph; 3 ■ 120/208 vac 60 Hz 3 Ph; 

4 ■ 120/233 vac 403 Hz 3 Ph; 5 - 28 vdc; ^denotes quantity Included in prior entry. 


TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS (Continued) 


Subfaeility 


Flcor f . rea 


(ft 2 ) 


Ceiling 

» (ft) 


2<x>* Site 
width x hsteht 
a (ft) 


Envi ron- 
nw: 

A 


Electrical . 
Services /A 

1C' watts 
2 3 4 S 


•<cist 

3*te Capacity Pacarkj - Spctil 
Cailt* kg (tor.s) Capabilities Feotrired 



Storage 

lea 

(2C25) 

12.2 

(40) 

4. 6x4. 6 

.'15x15) 

AC 

6 

6 



R2 

** 


3.2 hcr-ecr trolled Storage 

3A9 

;37S0) 

IS/ A 

Sate 
4.6 W 

(Sate 

15.) 

U 


i 

tone 


If® 

K2 

4.0 

EX'E?.:?srr test/cmeckc'jt las 

7 ; 

(£33) 













4.1 Performance Test Area 

37 

(4C0) 

7.6 

(25) 

1.8x3.1 

(6x10) 

c 

12 

6 

10 

10 3 

Req’d 

0.9K 


4.2 Ou teas sing Test Area 

21 

(225) 

3.1 

(10) 

1. 8x2.1 

(6*7) 

c 

6 

6 

6 

6 1 

Reo*d 

set 


4.3 Fla-raM lity Test Area 

21 

(225) 

3.1 

£13) 

1. 8x2.1 

(6*7) 

AC 

6 

6 



SR 

Jtp. 

5.0 

BRERI'IItT jE/ELSPM.TT lab 

168 

(KWC) 













5.1 General Mechanical 















Shop Area 

84 

(900) 

3.1 

(10) 

1. 8x2.1 

(6*7) 

AC 

12 

12 

21 


ft* 

left 


5.2 Cc-i^l Electrical 
S.'cp Area 

84 

(900) 

3.1 

(10) ’ 

!.8x2.1 

(C*7) 

AC 

12 

6 

6 

6 3 

Itt 

X* 


3.3 Tube Fabrication Area 


Included in neneral 


AC 

£ 

£ 



Vt 

KS 




aechanical 

sijco area space 





6.0 

CLEM ROOM ISTESRATIOfi APIA 

230 

(2475) 


• 











6*1 Cl ezn Integra tton 

Area 

209 

(2250) 

12.2 (40) 

4.6x6.! 

£15*20) 

C 

18 

10 

10 

12 6 

Seq'd 

9.1K 


5-2. Kiri eg rawness Fabri- 
cation area 

21 

(225) 

3.1 (TO) 

0.9x2.! 

(3>7) 

C 

5 

6 



a* 

** 


6.3 Ciear. Poor" Test Area 


Included in 









- 



integration 



* 

C 




iSxS’ Req'd 

S.1K 


6.4 Clean floon Work Area 


area space 
Included in 














integration 




c 


W" 

✓ 

✓ ur wq’d 

' KR 


A." ■ 


area 

space 












0} 


fel« stsract {a 
s Pbirg ccrtaJnt'S. 
f^rcsd outside storage 
I'ta. 


t» Kcnwdita indi- 

ir teerated racks 
Fc" nateriils a-.c Ir.d*. 
VCuil : U:1 

Vtc«vn o.'Oi , sell jars 
and controls. 


Mediae shop tools 
required. 

E’ectrical test eq*ip 
rent req.ired 


WC equipnent required. 


^ k : Z'l\%%'rhA M S; a 1 . 6 ?- 75 '?- ”■» p»ra»t tart** 

B ■ faSii ci-iK-n" rsl!t! ” 

A “ " '^-eciviror.-vjr.tally controlled outside conditions 

^ 1 - 120/233 vac 4C3^1 Y?h^ r*f ,f° £ 1 ”)* 3 * ^0/203 vac 60 !!a 3 Ph; 

-3 z 3 ?h. - - 28 vdc; ^denotes quantity included in prior entry 
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TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS (Continued) 


• 








— 

Electrical 





Subfacillty 

•Floor Area 
n 2 (ft 2 ) 

Celling 
Height 
n (ft) 

Door Size 
width x belch? 
* (ft) 

Environ- 

ment 

A 

1 

Services /A 

10 3 Veits 
2 3 4 5 

Oate 

Cables 

Hoist 
Capacity 
kg (tons) 

Keatrks - Special 
Capabilities Required 

7.0 0R2IT£S/S?AC£LAB HOCK-UP 

342 

• 

(3520) 












7.1 Hock-up Area 
8.0 CATA LAS 

342 

(3520) 

12.2 

(40) 

7. 3x5,2 

(24x17) 

c 

12 

8 10 10 7 

Req'd 

,1.8* 

(2.0) 

Orilter KID/AFD and 
Spaceltb H/V required. 

SS 

(SCO) 











• 

2.1 Data Management Area 

9.0 TEST CONTROL/ FLIGHT SUPPORT 
AREA 

rr 

(SCO) 

3.1 

(10) 

1. 8x2.1 

(6x7) 

AC 

6 

6 G 

fieq’d 

HR 


Computer and support 
war required. 

195 

(2100) 












9.1 Test Control Area 

e« 

(900) 

3.1 

00} 

I. 2x2.1 

(6x7) 

AC 

12 

6 1 

fleq'd 

HR 


Audi o/vi dee recorders 

9.2 Science Monitoring Area 

m 

(12C0) 

3.1 

OO) 

1. 8x2.1 

(6x7) 

AC 

12 

5 

Req'd 

MR 


and consoles required. 
Three rsnitoring 

13.0 FACILITY KAIJ1TEKASCE AREA 













i'ta desirable 

142 

(1525) 


r 










10.1 Facility Equipment 
Store re 

58 

(525) 

3.1 

00) 

1. 8x2.1 

(6*7) 

AC 

6 

6 

Kft 

MR 


Uncontrolled access 

10,2 Gen. Purpose Facility 
■Mod. Area 

11.0 GE.TERAL PURPOSE SCIENTIFIC 

24 

(900)_ 

3.1 

(10) 

1. 8x2.1 

(6x7) 

AC 

6 

12 12 

sa 

HR 


storage. 

Hijor rod's, supported 
by Olds. 329. 

LASS 

2000 

(21,500) 












11.1 General Purpose Labs 

1991 

(21,400) 3.1 

(10) 

0.9x2. 1 

(3k’) 

AC 

As determined 


HR 


Bldg. 37 facilities 

11.2 Isotope y anagenent Lab 

* 9 

(ICO) 

3.1 

(10) 

0.9x2. 1 

(3x7) 

AC 

by lab equip. 
6 

Req'd 

HR 


to be utilized. 

Need rod tor and spill 














clean-up equipment. 

NOTES; 


A 

A 


c 

AC 

IS 

u 

1 

4 


«M-75-F). 30-50 percent relative humidity; 
j C (7a + S F). 3o-o0 percent relitlve huerfdtty; 
storage 2-49* C (35-120*F) 

f.u .'Iren mentally cert rolled outside conditions; 

hi V*', L" P v 60 Hz 1 ?h; 3 • 12 °/ 208 vac 50 Hz 3 pi; 

ac tru 0 Hz „ Ph; 5-25 vdc; ^denotes quantity Included In prior entry 
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TABLE 3-2 SUMMARY LIFE SCIENCE PAYLOADS SUBFACILITY REQUIREMENTS (Continued) 


Sufcfaclllty 

Floor Area 
m 2 (ft 2 ) 

Celling 
Hel ght 
* (ft) 

Door Size 
width X height 
*t (ft) 

Environ- 

1 

Electrical a 
S ervices /2\ 

10 3 watts 
2 3 4 5 

Data 

Cables 

Hoist ■ 
Capacl ty 
kg (tons) 

Pznarks - Special 
Capabilities Required 

12.0 OFFICE AND NEE7INC ROOM SPACE 

• 809 

(3700) 










12.1 Conference Rooms- 

112 

(1200) 

2.7 

(9) 

0.9x2.] ;jx7J 

AC 

10 


NR 

NR 

Two rooms. Projection 

12.2 Office Areas 

697 

(7500) 

2-7 

(9) 

0.9*2.] \3*7) 

AC 

23 


NR 

NR 

equipment. 

75 rcofas, accommodate 
150 persons 


NOTES: 


A : - Clean class TOOK, 20-24' C (68-75'F), 30-50 percent relative humidity; 

AC ■ 21+3*C (75+5'F), 30-50 percent relative humidity 
IS ■ In?1de storage 2-49'C (35-|20'F) 

A U ■ Jion-envlronnentally controlled outside conditions 

1 « 123 vac 60 Hz 1 Ph; 2 « 203 vac 60 Jlz ] Ph; 3 • 120/203 vac 6Q Hz 3 Ph; 

4 • 120/203 vac 400 Hz 3 Ph; 5 • 20 vdc; ^denotes quantity Included In prior entry 
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Involved in the activities of each area, and include an allowance for carts, 
dollies, or transporters where required. 

Electrical service requirements projected for each area are shown in the 
group of columns near the center of Table 3-2. The requirements shown 
indicate the maximum electrical load projected for each area by type of 
power, as indicated in the notes. It is considered highly unlikely that 
each component processing area will be operating near maximum power usage 
simultaneously. Thus, the maximum power requirements of the Integration 
Facility should be significantly less than the sum of the values shown. 

An overview of special capabilities required by each area is indicated in 
the right hand colum of Table 3-2. 

A summary of the subfacility utility support requirements for other than 
electrical power is indicated in Table 3-3. This information was also 
taken from the data sheets of Reference 10, and includes 'requirements for 
vacuum services, data links, gases, and other test support utilities as 
well as conventional facility utility services. 

In addition to the accommodations outlined in -Tables 3-2 and 3-3, normal 
plant security, fire protection, food service and similar types of institu- 
tional support services will also be required by the Integration Facility. 
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TABLE 3-3 

SUBFACILITY UTILITY SUPPORT REQUIREMENTS 
(Excludes Electrical Power) 


i 


Utility Support Requirements 
(Excludes Electrical Power) 


Subfacility 


Tele- 
phones Other 


1.0 Shipping and Receiving 6 o 1.9 cm (3/4 in) water hydrant 

and 60 m ( 200 ft) hose. 


2.0 Special Requirements/ I terns 2 
Holding Area 


o Data. cables inside subfacility. 
Cables also necessary to inter- 
face with integration area, 
o Variable intensity and cycle 
for lighting. 

o Acoustic noise control, 
o Hot and cold water, 
o Sewer 


3.0 Equipment Storage 2 o Data links to computerized 

documentation data base. 


4.0 Experiment Test and 
Checkout Lab 


4 


’ o Data cables for 64 analog 
and 16 digital data lines, 
o Aviator’s breathing air 
(K-bottle supply) 
o High purity dry nitrogen 
(K-bottle supply) 
o Shop air (with backup source) 
o Cooling water 
o Liquid nitrogen (dewar 
acceptable) 

o Gaseous helium (K-bottle 
supply) 

o Floor drain 


5.0 Experiment Development 

2 

o Shop air 

Lab 


o Facility hot water 



o Facility cold water 



o Sink connection to sewer 
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TABLE 3-3 (continued) 

SUBFACILITY UTILITY SUPPORT REQUIREMENTS 

(Excludes Electrical Power) 


Utility Support Requirements 
(Excludes Electrical Power) 


Subfacility Tele- 

phones 


Other 


6.0 Clean Room Integration 3 

Area 


o Data lines to data lab 
required (50 shielded coax,’ 
200 twisted shielded pairs- 
dependent on final data 
system design) 
o Two intercom lines 
o Shop air (with back up source) 
o Sanitary sewer 
o Facility chilled water 
supply/return 

o Facility cold water (potable) 
o Facility hot water (potable) 
o Utility vacuum 
o Distilled water 
o Liquid nitrogen (drwar 
acceptable 

6 Gaseous oxygen (breathing) 
(K-bottle source) 
o Gaseous nitrogen 
(K-bottle source) 
o Gaseous hydrogen 
(K-bottle source) 
o Sample/caTibration gasses - 
lecture bottles 
o Missile grade air 


7.0 Orbiter/Spacelab 

(phone 

0 

Data cables required (25 coax. 

Mock-up 

patch 


200 twisted shielded pairs - 


capa- 


dependent on final data 


bility) 


system design) 



0 

5 closed circuit TV lines 



0 

5 intercom circuits (phone 




patc!i capability) 



0 

Sanitary sewer 



0 

Facility chilled water 




supply/return 


ORIGINAL PAGE 
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TABLE 3-3 (continued) 
SUBFACILITY UTILITY SUPPORT REQUIREMENTS 

(Excludes Electrical Power) 


Utility Support Requirements 
(Excludes Electrical Power) 


Sub facility Tele- 

phones 


Oth 6 r 


7.0 Orbiter/Spacelab Mock-up 
(continued) 


o Shop air (with back-up source) 
o Facility cold water (potable) 
o Facility hot water (Dotable) 
o Utility vacuum 
o Distilled water 
o Liquid nitrogen (dewar accept- 
. able) 

o Gaseous oxygen (breathing) 
(K-bottle source) 
o Gaseous nitrogen 
. (K-bottle source) 
o' Gaseous hydrogen 
(K-bottle source) 
o Sample/calibration gasses - 
lecture bottle 
o Missile grade air 


8.0 Data Lab 4 o Data lines - number dependent 

on final data system design, 
to MCC, integration area, 
simulation area, science 
monitoring area test control 
area. 


9.0 Test Control /Flight 
Support Areas 


4 o Data lines to data lab - number 

and type dependent on final 
' system design, 
o Phone patch capability from 
consoles 


10.0 Facility Maintenance Area 


1 


o No additional utility support 
requirements identified. 


TABLE 3-3 (concluded) 

SUBFACILITY UTILITY SUPPORT REQUIREMENTS 
(Excludes Electrical Power) 


Utility Support Requirements 
(Excludes Electrical Power) 


Subfacility Tele- 

phones 


Other 


11.0 General Purpose 
Scientific Labs 


* Existing scientific lab 
capability to be used. 
Items shown below are 
needed in addition for 
isotope 'lab. 

o Facility chilled water 
supply/return 
o Facility cold water 
o' Floor drain 


12.0 Office and Meeting Room 101 

Space 


o Normal water, sewer, and 
restroom facilities to 
support office building 
activities. 



3.3 INTEGRATED SPACE REQUIREMENTS 

Integrated floor area requirements for each of the 12 subfacilities are 
indicated in Table 3-4. The subfacilities are listed in the left hand 
column of the table, and other columns denote the overall type of accom- 
modations required. The numbers to the right of a subfacility indicate 
the floor space of the various accommodation types needed by the sub- 
facility. 

The totals at the bottom of the table show that an overall area of slightly 
over 2040 M 2 (22,000 ft 2 ) is required to support laboratory activities, 

86 (925 ft 2 ) is required for specimen examinations and storage, and 

420 M 2 (4500 ft 2 ) are required for outside dock and storage activities. 

It is projected that the remaining Integration Facility activities will 
require slightly over 2510 M 2 (27,000 ft 2 ). Approximately 700 M 2 (7,500 ft 2 ) 
of the 2510 M 2 (27,000 ft 2 ) are required for activities which must be conducted 
in a clean 100K environment. The remaining Integration Facility area 1815 M 2 
(19,500 ft 2 ), the support lab areas, and the specimen areas should be provided 
with an air conditioned environment. 

The most productive LSP processing should result if most areas listed in 
Table 3-4 are licated in or immediately adjacent to a single building. This 
arrangement allows improved communications, reduces handling and transport 
time, and lowers the amount of time spent by Integration Facility personnel 
in traveling between porcessing areas. 

Should a single building of sufficient size to accommodate the total space 
requirements* indicated in Table 3-4 [^ 5000 M 2 (54,000 ft 2 ) including outside 
areas] not be available, Integration Facility activities may be apportioned 
among several buildings. Apportionment into four separate areas as indicated 
by the designations at the top of Table 3-4 should result in little impact 
to processing efficiency. Should division of Integration Facility activities 
be required, the payload processing flow and efficiency of the proposed 
arrangement must be examined carefully. 
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TABLE 3-4 COMBINED SUBFACILITY SPACE REQUIREMENTS 



1 

^ iota l 

^ uri » . v. 

^ HftrA % w 

MPA A ^ 

Sub facility 

Non Clean 
Roma Area 

M* (ft*) 

Clean Room Areas 
Clean Room Clean Room 

Integration and Mock-up 

Checkout Area Area 

a£ (ft 2 ) - m 2 (ft 2 ) 

Covered 
Dock Area 

» 2 (ft 2 ) • 

Outside 
Storage Area 

« 2 (ft 2 ) 

. 

Specimen Area 
m 2 (ft 2 ) 

Support 
Labs Area 

** (ft 2 ) 

1.0 

Shipping and Receiving 

164 

(1760) . 

70 

(756) 

— 

70 

(750) 

.. 

• an 

mm 

2.0 

Special Reqmt's Holding Area 

• • 

mm 

— 

— 

law 

86 

(925) 

mm 

3.0 

Equipment Storage 

317 

(3410) 

— 

— 

m m 

349 

(3750) 


rnm 

4.0 

Experiment Test/Checkout 

21(225) 

$8(625) 

•• 

mm 


mm 

mm 

S.O 

Experiment Development tab 

167 

(1800) 

— 

a»«m 

mm 

• • 

— 

mm 

6.0 

Clean Room Integration Area 

- 

230 

(2475) 

-- 

mm' 

mm 

~ 

- 

7.0 

Orbl ter/Space lab Mock-up 

— 

mm 

342 

(3630) 

mm 

~ 


mm 

8.0 

Data lab 

56 

(600) 

— 

•• 

*’•' 

— 

- 

— 

\0 

Test Control/Fligni Support 

Area 

19S 

(2100) 

— 

mm 

mm 


mm 

— 

10.0 

Facility Maintenance Area 

142 

(1525) 

— 

— 

— 


— 

mm 

11.0 

Central Purpose Scientific Labs 

— 

— 

— ♦ 


— 

mm 

2,000 

(21,500) 

12.0 

Office and Meeting Room Space 

753 

(8100) 


*• 

*• 

•** 

mm 

56 

(600) 


Total Support Lab Area 

Total Special Reqmt's Holding Area 

Total Outside Storage/Dock 

Total Inteoration Facility 
NCR, 

Total Clean Toon Area 2 
Total Area 1 Interior Area 


86 

<»25) 


419 

( 4 . 500 } 


1815 

(19,520) 


700 

(7.536} 


2,515 

( 27 , 056 ) 


I?® • 

Quaut* 


2,056 

( 22 , 100 ) 


NOTES: 

1 NCR ■ Hon Clean R6om 

2 Excludes specimen Holding clean room requirements 
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3.4 SUPPORT EQUIPMENT REQUIREMENTS 

A number of support equipment items needed to conduct the payload processing 
activities were identified during the Integration Facility survey. These 
support equipment items may be classified generally into two categories: 

a) equipment necessary to process or directly support the processing of 
Space lab flight hardware, and 

b) other support equipment needed for activities of the Integration Facility. 

Details of the required Spacelab GSE are discussed in Section 3.4.1, and 
information on non-GSE support equipment is presented in Section 3.4,2. 

3.4.1 Spacelab GSE Items 

In order to determine Spacelab GSE items needed at the Integration Facility, 
a listing of currently identified GSE was obtained from the Spacelab GSE 
Allocation and Requirements Plan (Reference 11), which is under level II 
PRCB control. This GSE list is indicated in Table 3-5. The .GSE part numbers 
shown on the left in the table are those assigned by NASA/ESA, and are coded 
to identify the type of GSE and the organization responsible for supplying 
the item. Two GSE types are indicated by the numbers; mechanical GSE (MGSE) 
and electrical GSE (EGSE). The following identification coding in used. 

Identification No. Type GSE Source 


611 XXX 

EGSE 

ESA 

612XXX 

MGSE 

ESA 

613XXX 

EGSE 

NASA 

614XXX 

MGSE 

NASA 


Subassembly components of the GSE items are .denoted by the indented entries 
in Table 3-5. 

The applicability of each major GSE item to premission experiment processing, 
Level IV integration, Level III integration, and post mission experiment 
processing is indicated in Table 3-6. Check marks in the columns to the 
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TABLE 3-5 SPACELAB OPERATIONAL GSE 
(from Reference 11.) 


6 1 1001 


611023 

611301 

611401 

611501 

611601 

611910 

611911 

611912 

611913 

611914 

611915 

611916 

611918 

611919 

611920 

611921- 

611922 

611930 

611940 

611941 

611950 

612001 

612002 


Automatic Test Equipment 


01 

Computer and Peripherals 

02 

Computer Software Modules 

03 

Computer I/O Interfaces 

04 

Measuring and Stimuli Equipment 

05 

Recording Equipment 

06 

Tirning Equipment 

07 

Telemetry Front End 

08 

Telecommand Equipment 

09 

PCM Simulator 

10 

Patch, Survey and Switching Unit 

11 

Operators Console 

12 

Electrical Test and Service Equipment 

13 

DC Ground Power Supply 


Recorder k Communication Control Unit Tester 

Orbiter Interface Adapter 

Experiment Segment/Pallet Simulator 

Exper iment/Sub system Simulator 

Core. Segment Simulator 

Computer Tester 

I/O Unit Tester 

Mass Memory Test Equipment 

CRT Keyboard Unit Tester 

RAU Unit Tester 

CDMS Control Panel Unit Tester 

Time Display Unit Tester 

CCTV Unit Tester (Camera and Monitor) 

Intercom Unit Tester 

Caution and Warning Unit Tester 

High Rate Recorder Unit Tester 

Video Recorder Unit Tester 

EPDS Unit/Subsystem Test Equipment 

Sensor Test Stand 

Electrical Component Checkout Unit 
Signal Conditioner Checkout & Display Unit 
Module Handling Cage 
Transport Dolly 


°* POOR 


IS 

QvAin*, 
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued) 


t 


6 1200 A 

-01 

-02 

-03 

-04 

-05 

-06 

-07 

-08 

-09 

-10 

612007 

612008 

-01 

-02 

-03 

612009 

612010 

612011 

-01 

-02 

-03 

612012 

-01 

-02 

-03 

612013 

612014 

612015 

-01 

-02 

-03 

-04 

-05 

612016 

-01 

-02 

-03 

-04 

612019 

••01 

-02 

-03 


Vertical Sling Kit 

Spreader Beam Assembly (A) 

Single Sling SM (A) 

Single Sling LG (A) 

Double Sling (A) 

Spreader Beam Assembly (B) 

Single Sling SM (B) 

Single Sling LG (B) 

Double Sling (B) 

Hoist Band 

Single Extendable Sling 
End Cone Stand 

Feed Through Protective Covers Kit 
Forward End Cone Utilities Cover 
Aft End Cone Utilities Cover 
Pallet Utilities Cover 
Module Segment , Floor Covers 
Pallet Segment, Floor Covers 
Hacks & Floor Installation & Removal Kit 

Support Frame 
Roller Rail Assembly 
Driving Mechanism 
Insulation Transport Kit 

Module Segments Container (2) 

End Cone Segments Container (2) 
Ring Segments Container (1) 

Pallet Segment Support' 

Igloo Transport Kit 
Igloo Handling Kit 

Core Integration Stand 
Assembly /Maintenance Stand 
Cross Beam 

Installation/Removal Tools 
Coolant Hose Adapters 
Airlock Handling Kit 
Hoist Fixture 
Support Dolly 

Installation and Maintenance Tools 
Assembly and Maintenance Stand 
View Ports Handling Kit 
Hoisting Fixture 
Installation Guide 
Removal Tool 
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued) 


612021 


612022 


612026 

612028 


612030 


612031 

612032 

612035 

612038 


01 

02 

03 

04 

05 

06 

07 

08 

01 

02 

03 

04 
-05 
-06 
-07 
-08 
-09 


-01 

-02 

-03 

-04 

-01 

-02 

-03 


-01 

-02 


-01 

-02 


Horizontal Access Kit (Internal) 

.Ladder -Rails 

Trolley -Equipment Transfer 
Flat Panels 

Ventilation and Ulilies Duct 
Jib Boom 

Access Stand, Module Interior 

Trolley Y/inch 

Entrance Staivs (Internal) 

Vertical Access Kit 
Ladder-Rails 

Trolley Equipment Lowering 
Access Platform - Sectioned 
Utilities Ducting 
Jib Boom 

Emergency Breathing Kit 
Dolly Winch 

Portable Stowage Container 
Vertical Access Ladder 
Utility B rid re Support (Aft) 

Utility Bridge Assembly Stand (Aft) 

Dolly Platform 
' Pallet Interface Plate Stand 
End Cone Interface Support 
Special Cables and Hoist Fittings 
Utility Bridge Transport Kit (Aft) 

Container Platform 
Container Lid 

Container Cover .*.'*• 

Utility Support Mating Tool (Forward) 

Vertical Removal Kit (KSC Manipulator Interface) 
Position Jig - Bulkhead Tunnel Interface 
Reference Plato 
Precision Stand 

Module Flange Mate/Demate Kit 
Mating Bolts (8)- 
Demating Tools (8) 
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued) 


612039 

Pallet Matc/Demate Kit 

-01 

Turnbucklc Tension Rod with Strain Gage 

-02 

Attachment Force Tool 

612040 

Optical Alignment Kit 

-01 

Theodolite with Auto-Collimation Eyepiece 

-02 

Variable Height Vertical Support 

-03 

Theodolite Leveling Pad 

-04 

Theodolite Target and Mirrors 

612041 

Insulation Handling Kit 

-01 

Support Frame 

-02 

Alignment Guide and Tools 

-03 

Storage Containers 

612042 

Seal Installation Kit 

-01 

Taper Pin Fittings 

-02 

Sleeve Fittings 

612043 

Aft Flight Deck Equipment Handling Kit 

-01 

Equipment Manipulator 

-02 

Component Attachment Adapters 

612044 

Aft Flight Deck Equipment Transport Kit 

-01 

Equipment Hack 

-02 

Dolly Platform 

-03 

Environmental Cover 

612045 

Subfloor Installation/Removal Kit 

-01 

Subfloor Support 

-02 

Subfloor Hoisting Structure 

612046 

Module Shell, Internal Access 

-01 

Floor Segments (4) 

-02 

Access Stand 

-03 

Two Platforms - Rails Transfer Track 

612047 

Rack and Floor Shipping Cover 

612048 

Racks and Floor Transport Platform 

612049 

Rack and Floor Support Braces Kit 

-01 

Truss Structure 

-02 

Support Frame 

612050 

Double Rack Handling and Transport Kit 

-01 

Rack Handling Fixture 

-02 

Transport Container 

612052 

Acceleration Limit Indicator 

612053’ 

End Cone Shipping Cover 

612054 

End Cone Transport Platform 

612056 

Handling Ring Kit 

-01 

Module Segment Ring 

-02 

End Cone Major Diameter Ring 

-03 

End Cone Minor Diameter Ring 

612057 

Module End Cone Shipping Cover 

612058 

Module End Cone Transport Platform 

612059 

Pallet Cover 

612060 

Pallet Platform 

612065 

Single Rack Handling and Transport Kit 
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued) 


612067 

612068 

612069 

612071 

612075 


612076 

612077 

612078 

612079 

612080 


‘612083 

612084 

612086 

612087 

612091 

61209.2 

612101 


612102 


612105 

612106 

612107 


01 

02 

03 


01 

02 

03 

04 

05 


-01 

' 02 - 

-03 

-04 

-05 

-06 

-07 

-01 

-02 

-03 

-04 

-05 

-06 

-07 


Desiccant Canister, Large 
Desiccant Canister, Medium 
Desiccant Canister, Small 
Active Desiccant Cart 
Ins failed Airlock Leak Check Kit 
Leak Test Dome 
Vacuum Pump 
Helium Leak Detector 

Spacelab Local Leak Check Kit (Feed Through) 

Gas Component Test Stand 

Gas Servicing Unit 

Condensate Water Servicing Unit 

Portable Leak Detection Unit 

Hand Operated Vacuum Pump Assembly 

Electronic Chasis 

Probe 

Rechargeable Battei-y 
Headphone Jacks 
Water Servicer 
Freon Servicer 
Freon Leak Detector 
Optical Properties Measurement Unit 
Portable Leak Tester 
Installation Tool Kit (Gask-O-Seal) 

Aft Airlock Transport Kit 
Lower Container 
Lid 

Support Ring 
Isolation Mounts 
Filter Screen 

3 Axis Monitoring Equipment 
Relative Humidity Indicator 
Top Airlock Transport Kit 
Lower Container 
Lid 

Support Ring 
Isolation Mounts 
Filter Screen 

3 Axis G Monitoring Equipment 
Relative Humidity Indicator 

C-5A Tiedown Kit (U. S. ) 

Road Tiedown Kit (U. S. ) 

Transport Kit - Integrated Spacelab 
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued) 


l 


612108 

612109 

612110 

612111 

612112 

612113 

612X01 

-01 

-02 

-03 

-04 

612XXX 

612XXX 

612XXX 

6 12 XXX 

612XXX 

612XXX 

613016 

613038 

613039 

613041 

614001 

614002 

614003 

614004 

614006 

614006 

614007 

-01 
r 02 

-03 

-04 

.-05 

-06 

-07 

-08 

-09 

-10 

-11 

-12 

-13 

-14 

-15 


Stabilizor Link - Integrated Spacelab 
Trunnion Bearing Rotalner 
Horizontal Sling Kit - Spacelab Elements 
Handling Adapter Kit, End Cone 
Connection Support, Hacks and Floors to Pallet 
Trunnion Handling Fittings 
View Port Transport Kit 
Containers 
Container Lids 
Support Rings 
Isolators 
Cleaning Kit 
IPS Handling Kit 
IPS Service Kit 
IPS Test and Checkout Kit 
IPS Transportation Kit 
Refrigeration Unit 
X-Ray Unit 
Continuity Tester 
Grounding /Bonding Tester 
EMI Test Equipment 

External Access Ku, Transporter Installation 
Horizontal Sling Kit 
Utility Support (Forward) 

Forward Utility Handling Kit 
Forward Utility Shipping Container 
Positioning Aids - Subsystem 
Support and Handling Kit, Tunnel 
Interior Access Assembly 
Segments Handling Sling Kit 
Segments Handling Pallet 
Handling Sling 

Flex Segments Handling Device 
Handling Dolly 

Segments Shipping and Storage Containers 

Shipping Container 

Protective Cover Kit 

Protective End Rings 

Support Struts Shipping Container 

Flex Segments Shipping Container 

Pneumatic Regulation Panel 

Leak Detection Kit 

Weight and Balance Kit 
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TABLE 3-5 SPACELAB OPERATIONAL GSE (Continued) 


-16 

-17 

-18 

-n 

-20 

-21 


-22 

-23 

-24 

-25 

-26 

-27 

-28 

614008 
614009 
614010 
6l40i 1 
614012 
614013 
6)4014 
614015 


-01 • 


-02 


-03 

-04 


-05 

-06 

614016 
6’ 1017 
614018 
614019 
614021 
614022 
614023 

. -01 
-02 


-Q3 

-04 


-05 

-06 

614024 

614025 

614026 

.614027 


Electrical Test Set 
Segment End Plates , 

Interior Lighting Kit 
• Tunnel Supports 
Bellows Support 
Tunnel Support Slings 
Tunnel Assembly Works land 
Bellows Retractor 
Tunnel Access Platforms 
Tunnel /Spacclab Mating Tool 
Tunnel Vertical Removal Kit 
Tunnel Horizontal Internal Access Kit 
Tunnel Vertical Internal Access Kit 
Acceleration Monitor Recorder, Continuous 
C-5A .Lifting Trailer Modification Kit 
Transporter - Spacelab, Road 
C-5A Lifting Trailer 

Transporter - Spacelab Segments, Road 
Cargo Lift Trailer 
Adapter Kit, Cargo Lift Trailer 
Integration and Checkout Stand 
Clearance Gage 
■ Traveling Bridge 
Platforms 
Ladders 
Stairs 

Utilities Support 

Pallet Staging/Refurbisliment Stand 
End Cone. Staging/Refurbishment Stand 
Rack Staging/Refurbishment Stand 
Utilities/Igloo Staging/Refurbisliment Stand 
Forward Utilities Refurbishment Stand 
Desiccant Drying Oven 
Weight and Balance Kit 
S.ling Set 
Load Cell Set 
Flexural Pivot Set 
Adapters Set 
Display Set 

Precision Platform Set 
Airlock Checkout Adapter 
Ground Air Conditioning Unit 
Cabin Gas Analysis Unit 
External Access Kit, Orbiter Installation 
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TABLE 3-6 


GSE ITEMS 

NO. 

NOMENCLATURE 

612003 

ACCESS 

Module Segment, Floor Covers 

512010 

Pallet Segment, Floor .Covers 

wmm 

Horizontal Access Kit (Internal){-01 thru -C3) 

612C22 1 Vertical Access Kit" (-01 thru >09) 

612046 

Module Shell, Internal Access {-01 thru -03) 

6-14001 

External Access Kit, Transporter Installation 

‘514027 

External Access Kit, Orbiter Installation 

612C01 

BESSSU- 

612C05 

Vertical Sling Kit (-01 thru -10) 

MB i 

Feed Through Protective Covers Kit (-01 thru -03) 

j 612011 

Packs a Floor Installation S Removal Kit (-01 thru 

n 

Pellet Segment Support 

512015 

Iglog Handling Kit (-01 thru -05) 

512016 

Airlock Handling Kit (-01 thru -05) 

612019 

View Ports Handling Kit (-01 thru -03) 

612025 

Utility B'-ic'ce Support (Aft) 

612031 

Utility Support Mating Tool (Forward) 

612032 

Vertical Removal K’t (KSC Manipulator Interface) 

512033 

Module Flange Mate/Derate Kit (-01, -02) 

612C39 

Pallet Kate/ Debate Kit (-01, -02) 

612041 

Insulation Handling Kit (-01, -C3) 

6 ‘2042 

Seal Installation Kit (-01, -02) 

512043 

Aft Flight Deck Eguip~an.t Handling Kit (-01, -C2) 

512C45 

Subfloor Removal/Installation Support (-01, -02) 

612C43 

Peck S Floor Support 3 r aces Kit (-01, -02) 

Ijj * 

mmBEmsKsa^mrnmmm 

612110 

Horizc' , tal Slirg Kit - Soacelab Elements 

612111 


| 614002 Horizontal Sling Kit 
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ACTIVITY 
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EXPERIMENT ^EL IV LEVEL III EXP . ELEMENT 
PROCESSING INTEGRA ‘ I0N INTtGRATION PROCESSING 




^ 1 

y 

s/ 






















































































•TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued) 




ACTIVITY 


GSE ITEMS. 

PREMISSION 

EXPERIMENT 

LEVEL IV 
INTEGRATION 

LEVEL III 
INTEGRATION 

POST MISSION 
EXP. ELEMENT 
PROCESSING 

NO. 

NOMENCLATURE 

PROCESSING 


HANDLING (Continued) 

' 



y 

514003 

Utility Support (Forward) 




614004 

Forward Utility Handling Kit 




y 

514005 

Forward Utility Shipoing Container 




y 

614CC5 

Positioning Aids -'Subsystem 


y 

n/ 

y 

614007 

Support and Handling Kit, Tunnel (-01 thru -28) 





612002 

TRANSPORTATION 
Transport Dolly 

y 

y 

Q 

y 

512012 

Insulation Transport Kit (-01 thru -03) 

y 



y 

612014 

Igloo Transport Kit 




y 

612X01 

View Port Transport Kit (-01 thru -04) 




y 

512030 

Utility Bridge Transport Kit (Aft) (-01 thru -03) 

y 

y 


y 

612044 

Aft Flight Oeck Equipment Transport Kit (-01 thru -03) 



y 

,y. 

612047 

Racks & Floor Shipping Cover 

y 




y 

612043 

Racks & Floor Transport Platform 



y 

y 

y 

612050 

Double Rack Handling A Transport Kit (-U1 thru -02) 

Y> - - 

Cy) 


y 

612052 

Acceleration Limit Indicator 

W .... 

y 


{/) 

612053 

End Cone Shipping Cover 

y 



y 

51 2054 

End Cone Transport Platform 

y 


y 

y 

612057 

Module - End Cone Shipping Cover 

y 



y 

612053 

Module - End Cone Transport Platform 

y 


y 


612059 

Pallet Cover 

y 

y 

y 

y 

512060 

• Pallet Platform 

y 

y 

y 

y 

612055 

Single Rack Handling & Transport Kit 


—Q- 


y 

612C67 

Desiccant Canister, Large 


p 


y 

612063 

Desiccant Canister, Medium 


y 


y 

612069 

Desiccant Canister, Small 


y 

. 

y 

612071 

Active Desiccant Cart 


y 


y 

612101 

Aft Airlock Transport Kit (-01 thru -07) 

y 

. 


y 

512102 

Top Airlock Transport Kit (-01 thru -07) 

y 



y 



TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued) 


to 

I 

CO 

cn 



3 

* f 


, . 

GSE ITEMS 

ACTIVITY 

PREMISSION 

EXPERIMENT 

PROCESSING 

LEVEL IV 
INTEGRATION 

LEVEL III 
INTEGRATION 

POST MISSION 
EXP. ELEMENT 
PROCESSING 

NO. 

NOMENCLATURE 

6121G5 

TRA’iSPORTAT I0.’< (Continued) 
C-5A Tiedown Kit 

0 

Q 


Q 

S121CS 

Road Tie Down Kit 





612137 

Transport Kit - Integrated Spacelab 





612112 

Connection Support - Floor/Racks to Pallet 

y 

y 

03 

0 

512XXX 

IPS Service Kit 

y 

y 

y 


512XXX 

IPS Test and Checkout Kit 

y 

y 



612XXX 

IPS Transportation Kit 

y 

y 



o' 2 XXX 

IPS Handling Kit 

y 

y 



614C08 

Acceleration Monitor Recorder, Continuous 

y 

u 


C3 

514C39 

C-5A Lifting Trailer Modification Kit 

Q 

Q) 



614C1G 

Transporter - Spacelab, Read 





614011 

C-SA Lifting Trailer 

03 

03 

03 

0 

614C12 

Transporter - Spacelab Segments, Road 


y 

y 


614013 

Cargo Lift Trailer 

y 

y __ 

03 

03 

1 1 401 4 

Adapter Kit, Cargo Lift Trailer 




WM&mm 

■ 


y 


y 

y 

612G23 

Utility Pricge Assembly Stand (Aft)(-Cl thru -04) 

y 


y 

y 

61 o c 3 5 

Position Jig - Bulkhead Tunnel Interface (-01, -02) 




y 

612040 

Optical Alignment Kit (-01 thru -04) 


03 

U 


612075 

Installed Airlock Leak Check Kit (-01 thru -03) 



y 


I2EBS 

Spacelab Lccal Leak Check Kit (Feed Through) 



y 


1 612032 



Installation Tool Kit (Gask-O-'Seal ) 



y 


Earn 

Trunnion Bearing Retainer 

y 

y 

y 

y 


Stabi liter Link - Integrated Spacelab 




y 

BEfflW 

Trunnion Handling Fittings 

y 

y 

y 

y 


Cleaning Kit 

y 

y 

y 

y 


Integration A Checkout Stand (-01 thru -06) 



y 

y 

| 514015 I 

Pallet Staging/Refurbishment Stand 


y 

y 

y 
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TABLE 3-6 INTEGRATION FACILITY GSE REQUIREMENTS (Continued) 




ACTIVITY 

GSE ITEMS 

PREMISSION 

EXPERIMENT 

PROCESSING 

LEVEL IV 
INTEGRATION 

LEVEL III 
INTEGRATION 

POST MISSION 
EXP. ELEMENT 
PROCESSING 

NO. 

NOMENCLATURE 

614017 

MISCELLANEOUS (Continued ) 

End Cone Staging/Refurbishment Stand 


y 

y 

y 

614018 

Rack Staging/Refurbishment Stand 

y 

y 

y 

y 

514018 

Utilities/ Igloo Staging/Refurbishnent Stand 



y 

x/ 

614021 

Forward Utilities Refurbishment Stand 


- - 



614022 

Desiccant Drying Oven 

y 

y 

y 

y 

614023 

Weight & Balance Kit (-01 thru -06} 


y 

• 


514024 

Airlock Checkout Adapter 





612077 

SERVI CE /SUPPORT 

Gas Component £ ECS Checkout Unit 




x/ 

612072 

Gas Servicing Unit 




v/ 

612079 

Condensate Water Servicing Unit 




y 

n 

Portable Leak Detection Unit (-C1 thru -G5) 


y 


y 


Water Se r vicer 




y 

512024 





y 

612C35 

Freon Leak Detector 


y 


y 

61 2037 





y 

512091 



y 

y 

y 

5127XX 

P.e frigoraticn Unit 




y 

513015 



y 

y 

y 

614025 

Ground Air Conditioning Unit 

■ 


• 

y 

514026 

Cabin Gas Analysis Uni.t 




y 


’ 





611201 

SIMULATORS 

Crbiter Interface Adapter 





611401 

Experiment Segment/Pallet Simulator 





611501 

Expcrirent/Subsyster Simulator 



■ 


511501 

Cere Segment Simulator 



\M Mf&M 
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GSE ITEMS 


NOMENCLATURE 


ELECTaiCAL/SLECTg.CNIC j 

611001 Automatic Tert Equijjsant (-01 thru -14} 


611023 Recorder & Coonjnicaticn Control Unit Tester 


611910 Ccrputer Tester 


£11911 


ACTIVITY 

PREMISSION 

EXPERIMENT 

PROCESSING 

LEVEL IV 
INTEGRATION 

LEVEL III 
INTEGRATION 

POST MISSION 
EXP. ELEMENT 
PROCESSING 

























































i , right of a GSE item represent requirements for use of that item from 

Reference 11. It should be noted that there is n presently identified 
plan by NASA to procure items from this list for suppcrt of Level IV 
integration or for use of the items at locations other than MSFC and KSC. 

A circle in a column to the right of a GSE item represents an assessment 
made in the course of this survey that the item is needed to support 
Integration Facility activities. 

A brief description of the projected usage of each item circled in Table 3-6 
is given in Table 3-7. The descriptions were prepared with the aid of the 
GSE descriptions contained in Reference 12. 

Table 3-7 also indicates the number of each item projected for use in the 
Integration Facility, and a cost estimate for. each item. The source of the 
cost estimate is indicated in parenthesis to the right of the cost figure. 

The letter R indicates that the cost estimate is from Reference 12, and the 
letter E that the cost estimate has been made by personnel conducting this 
survey. All cost estimates should be considered non-firm, rough order of 
magnitude (ROM) engineering estimates. The estimates do not include develop- 
ment costs, but assume all development costs will be borne by the initial 
procurement for GSE to be used at MSFC and KSC. Costs may be expected to 
vary significantly dependent on the final GSE item designs. The projected 
cost for the total number of units estimated for the Integration Facility 
is slightly over $0.77 million. This estimate assumes that two presently 
available items, the C-5A Lifting Trailer (614011) and the Cargo Lift Trailer 
(614013), are provided at no cost to the LSP program. In some cases the GSE 
items shown in Table 3-7 may be capable of providing more functions than those 
required by Integration Facility activities. In these cases it may prove 
cost effective to design and fabricate a substitute GSE item for use in the 
Integration Facility. The decisions as to which, if any, items this approach 
is applicable must be deferred until more design details are available for 
the baseline GSE items. 
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TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE 


Projected Usage 


No. Units Est. Unit 
Required Cost (ROM) 
$ 


Substitute floor for mock-up modification 
and for use in shared lab simulations. . 


S K (R) 


Number 

Nomenclature 

ACCESS' 

■ • 

512046 

Module Shell, Internal 
Access (-01, -06, -03) 

HANDLING 

• 

612011 

Racks and Floor Instal- 1 
lation and Removal Kit 
(-01, -02, -03) 

612049 * 

Rack and Floor Support 
Braces Kit (-01, -02) 

612110 

Horizontal Sling Kit - 
Spacelab Elements 

TRANSPORTATION 

612002 

Transport Dolly 
(rack and floor) 

612047 

Racks and Floor Shipping 
Cover 

612048 

Racks and Floor Trans- 
port Platform 

612050 

Double Rack Handling and 
Transport Kit (-01 and 
-02) 


Used to. install and remove racks and 
floors from mock-up. 


Stiffens rack and floor segments 
during shipment ar.d handling 

Utilized ■jn handling and hoisting of 
Space lab elements (details TBD) 


Dolly provides mobility inside inte- 
gration facility to racks and floor sets. 

Environmental protection during ship- 
ment of rack and floor assemblies. 

Used with shipping cover for trans- 
port of rack and floor assemblies. 

Provides shipping container for tall 
or empty double racks. Includes rack 
hoisting fixture. 


Est. Total 
Cost (RCM)‘ 

$ 

5 K 

1 45 K (R) 45 K 

3 2 K (R) 6 K 

1 5 K (E) SK 

3 29 K (R) 87 K 

2 .7 K (R) 14 K 

2 1 K (R) 2 K 

2 8 K (R) 16 K 


TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE 
(continued) 


No. Units Est. Unit E$t. Total 


Nuirber 

Nomenclature 

Projected Usage 

Required 

Cos* (ROM) 
$ 

Cost (ROM) 
$ 

ACCESS 

• 





612046 

Module Shell, Internal 
Access (-01, -06, -03) 

Substitute floor for mock-up modification 
and for use In shared lab simulations. 

1 

5 K (R) 

5 K 

HANDLING 





, 

612011 

Racks and Floor Instal- 
lation and Removal Kit ' 
(-01, -02, -03) 

Used to. Install and remove racks and 
floors from mock-up. 

1 

45 K (R) 

45 K 

612049 

Rack and Floor Support 
Braces Kit (-01, -02) 

Stiffens rack and floor segments 
during shipment and handling 

3 

2 K (R) 

6 K 

612110 

Horizontal Sling Kit - 
Spacelab Elements 

Utilized in handling and hoisting of 
Spacelab elements (details TBD)- 

1 

5 K (E) 

5 K 

TRANSPORTATION 





612002 

Transport Dolly 
(rack and floor) 

Dolly provides mobility Inside inte- 
gration facility to racks and floor sets. 

3 

29 K (R) 

87 K 

612047 

Racks and Floor Shipping 
Cover 

Environmental protection during ship- 
ment of rack and floor assemblies. 

2 

7 K (R) 

14 K 

61*2048 . 

Racks and Floor Trans- 
port Platform 

Used with shipping. cover for trans- 
port of rack and floor assemblies. 

2 

1 K (R) 

2 K 

612050 

Double Rack Handling and 
Transport Kit (-01 and 
-02) 

Provides shipping container for tall 
or empty double racks. Includes rack 
hoisting fixture. * 

2 

8 K (R) 

16 K 


TA8LE 3-7 INTEGRATION FACILITY NASA/ESA GSE 
(continued) 


Number 

Nomenclature 

Projected I’sage 

No. Units Est. Unit 
Required Cost (ROM) 
$ 

Est. Total 
Cost (ROM) 

$ 

612052 

Acceleration Limit 
Indicator 

Self-contained three axis maximum 
g force recorder for shipping 
acceleration 

3 

5 K (R) 

15 K 

612065 

Single Rack Handling 
and Transport Kit 

Provides shipping container for full 
or empty single racks. Includes 
rack hoisting fixture. 

2 

8 K (R) 

16 K 

612067 

Desiccant Canister, 
Large 

Consists of silica gel canisters 
and interface hoses. Used for 
humidity control during shipment. 

3 

10 X (R) 

30 K 

612068 

Desiccant Canister, 
Medium 

Same as 612067 

3 

8 K (R) 

24 K 

612069 

Desiccant Canister, 
Smal 1 

Same as 612067 • 

3 

6 K (R) 

18 K 

612071 

Active Desiccant Cart 

Used for active humidity and temperature 
control for major Spacelab assemblies 
during shipment. 

1 

29 K (R) 

29 K 

612105 

C-5A Tiedqwn Kit 

Straps, rings, and slings for tying down 
Spacelab harcbare for air transit. 

1 

11 K (R) 

11 K. 

612112 

Connection Support - 
Floor/Racks to Pallet 

Secures hardware to shipping pallet. 
(Details are TBD) • 

2 

• 5 K (E) 

10 K 

614008 ■ 

Acceleration Recorder, 
Conti nuous 

Monitors continuous three axis 
acceleration profile during transit. 

2 

5 K (R) 

10 K- 

614009 

' C-5A Lifting Trailer 
Modification Kit 

Extends platform of C-5A Ilftir.q 
trailer to 16m x 5 m (52.5 x 18:4 ft) 
to accommodate Spacelab elements. 

1 

11 K (R) 

11 K 


/ 


TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE 
(continued) 


No. Units Est. Unit E$t. Total 



Number 

Nomenclature 

Projected Usage 

Requi red 

Cost (ROM) 
$ 

Cost (RON) 
$ 


614011 

C-5A Lifting Trailer 

This Item Is part of standard C-5A 
equipment. It will be used to 
hoist elements for transfer to C-5A 
cargo bay (see item 614009) 

1 

Assumed 

GFE 

Assumed 

GFE 


. 614013 

Cargo Lift Trailer 

Used to hoist Spacelab elements to 
height of aircraft floor. Used for 
shipment of less than full rack/ 
floor sets on other than C-5A aircraft. 

1 

Assumed 

GFE 

Assumed 

GFE 

w 

1 

614014 

Adaoter Kit, Cargo 
Lift Trailer 

Interfaces with item 614013 for lifting 
and transfer to aircraft of equipment. 

1 

11 K (R) 

11 K. 

44 . 

U 

MISCELLANEOUS 





3 § 

612040 

Optical Alignment Kit 
(-01 thru -04) 

Provides a precise reference during 
mating of rack/floor sets into 
mock-up. 

1 

5 K (R) 

5 K 

II 

SIMULATORS 






i.'* ifi 
--*• * 
"3 ‘ 

611601 

Core Segment Simulator 

Used during checkout and simulations. 
Includes a flight type computer and 
software, mass memory, computer I/O 
unit, recorder, and simulated Spacelab 
EPOS equipment. Used to eliminate need 
for some costly flight equipment during 
checkout and simulations. (Capabilities 
are under review.) 

1 

352 K (R) 

352 K 
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TABLE 3-7 INTEGRATION FACILITY NASA/ESA GSE 
(concluded) 


Number Nomenclature Projected Usage 


No. Units Est. Unit 
Required Cost (ROM) 
$ 


ELECTRICAL/ 

ELECTRONIC 

611914 RAU Unit Tester Simulates Input signals of subsystems ] 24 K (R) 

and experiments and checks RAU output 
signals. Used for set-up tests and 
troubleshooting during Integration 
activities. 

. 613041 EMI Test Equipment Used to verify that EMI will be at 1 27 1C (R) 

a sufficiently low level to preclude 
interference with Spacelab systems 
or experiment operations. 


TOTAL 


NOTE: 

R denotes Cost estimate from Reference 12. 

E denotes cost estimate made in th'.s survey. 


Est. Total 
Cost (ROM)- 
$ 


24 K 


27 K 


773 K 


In addition to the NASA/ESA GSE Items listed In Table 3-7, en additional 
set of GSE Items were identified by this survey. The additional items 
are presented in Table 3-8, and include equipment capable of providing 
LSP flight hardware related processing functions either more effectively 
than NASA/ESA items or in addition to those provided by NASA/ESA items, 
(Additional support equipment less directly involved with Spacelab flight 
hardware is discussed in Section 3.4.2.) 

The two characters preceeding the identification numbers assigned to the 
additional GSE items in Table 3-8 are XX to differentiate items from those 
on the NASA/ESA list. The third character is coded in the same fashion 
as that previously indicated; i.e., 3 denotes an item of electrical GSE 
for which NASA should be responsible, and 4 a mechanical GSE item of NASA 
responsibility. No 1 or 2 third digit characters were assigned. The re- 
maining three characters were assigned in an arbitrary fashion. A column 
describing the projected usage of each item is included in Table 3-8, 
along with a column for the number of units required and cost information. 
The numbers in brackets below the cost figures indicate estimated develop- 
ment costs in man-hours. As in Table 3-7, all costs should be’ considered 
as preliminary, non-firm, rough order-of-magnitude (ROM) engineering 
estimates. All estimates indicated were made by Integration Facility 
survey personnel based on past engineering experience. 

Total cost for the .required numbers of items indicated in Table 3-8 is 
estimated at $0.94 million with 17,000 man-hours required for development; 
plus development and unit costs of the operational era Orbiter and Space- 
lab mock-ups and the Integration Facility computer aided test monitoring 
equipment. Cost'; for these items are dependent on preliminary design 
analyses which were considered outside the scope of this survey. As a 
reference cost comparison point, the Spacelab Automatic Test Equipment, 
which will have capability considerably in. excess of that required for 
Integration Facility computer aided test monitoring equipment, is es- 
timated to require $230,000 for development and to have a unit cost of • 
$949,000. 
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TABLE 3-8 ADDITIONAL GSE ITEMS 


Nunfcer 

Nomenclature 

Projected Usage 

No. Units 
Requl red 

Est. Unit 
Cost (ROM) 
$ 

Est. Total 
Cost (ROM) 
S 

ACCESS 


• 

• 



XX4101 

General Purpose 
Scaffolding 

Exterior access to Orblter and 
Spacelab mock-ups and to racks and 
equipment. being integrated. 

1 

8 K (E) 
[None] 

8 K 

XX4102 

Protective Covers 

Pads to shield and protect flight 
hardware during LSP Facility based 
operations. 

1 

1 K (E) 
[40] 

1 K 

HANDLING 






XX4201 

Mobile Hoist/Sling 

One ton capacity portable hydraulic 
lift with sling. Used to lift and 
position items for integration. 

1 

3 K (E) 
[None] 

3 K 

XX4202 

Small Equipment 
Transport Cart 

Laboratory-type cart for moving 
small items about in the integration 
facility. 

6 

.2 K (E) 
[None] 

1.2 K 

XX4203 

Rack Transport Cart 

Underslung cart for movement of racks 
inside building. Sized to carry a 
single or double rack, empty or Inte- 
grated, with environmental cover. 

4 

3 K (E) 

12 K 

XX4204 

Aft Flight Deck Handling 
Apparatus 

Holding and positioning apparatus for 
installation of equipment with aft 
flight deck consoles. 

• 1 

5 K (E) 
[200] 

5 K 

TRANSPORTATION 





XX3301 

Transportation- 
Instrumentation Kit 

The kit will be attached to critical 
environmentally controlled items In 
shipment to obtain a continuous record 

1 

50 K (E) 

50 K 


of humidity, temperature, cleanliness, 
and acceleration levels. 
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TABLE 3-8 ADDITIONAL GSE ITEMS (continued) 


Nunber Nomenclature 


Projected Usage 


No. Units Est. Unit Est. Total 
Required Cost (ROM) Cost (ROM) 
$ $ 


TRANSPORTATION 


XX4302 

Aft Flight Deck Equipment 
Transport Container 

Shipping container for aft flight 
deck equipment. Also serves as 
interface fit check equipment. 

2 

30 K (E) 
[750] 

60 K 

XX4303 

Tiedown Slings for Road 
Transport of Spacelab 
Elements 

Tiedown straps and other devices used 
to secure Spacelab elements to trans- 
porter for movement from airfield to 
LSP facility. (Used with XX4304) 

1 

3 K (E) 
[120] 

3 K 

XX4304 

Road Transport Trailer 
for Spacelab Elements 

Used to transport Spacelab components 
and integrated payloads,. between LSP inte- 
gration site and airfield. 

1 

15 K (E) 
[640] 

15 K 

MISCELLANEOUS 

* 




XX4401 

Assembly Stand 

Consists of a pair of rails which 
interface with item 612011, and 
scaffolding/access stairs. Used to 
. position rack/floor sets for instal- 
lation and removal from mock-up. 

1 

60 K (E) 
[700] 

60 K 

XX4402 

Cleaning and Inspection 
Kit 

Used to clean and verify the cleanliness 
of experiments and Spacelab equipment during 
integration and checkout. 

1 

10 K (E) 
[460] 

10 K 

XX4403 

Rack Integration Access 
Stand 

Work station and access platforms used 
for experiment integration to racks and to 
rack assemblies. 

3 

12 K (E) 
[460] 

36 K 

XX4404 

Dessicant Drying Oven 

Heater, blower, oven and controls used to 
dry dessicant containers. 

1 

15 K (E) 
[360] 

15 K 


-JE. 


TABLE 3-8 ADDITIONAL 6SE ITEMS (continued) 


Number 

Nomenclature 

Projected Usage 

No. Units 
Required 

Est. Unit 
Cost (ROM) 

$ 

Est. Total 
Cost (ROM) 
$ 

XX4405 

Weight and Balance Kit 

Support truss, slings, load cells and 
associated equipment. Used to verify 
weight and c.g. of experiments and 
integrated payloads. 

1 

175 K (E) 
[3520] 

175 K 

SERVICE/ 

SUPPORT 




, 


XX3501 

Cable. Kit 

A collection of standardized Interface 
cables for use in integration, checkout, 
and simulation. 

1 

75 K (E) 
[2000] 

75 K 

XX3502 

Lighting Kit 

A set of portable lights and cables 
designed for use inside the Spacelab 
mockup ,duri ng i ntegrati on . 

1 

10 K (E) 
[300] 

10 K 

XX3503 

Calibration Kit 

Items commonly used in calibration of 
sensors and transducers supplemented 
by OSC metrology lab. 

1 

50 K (E) * 
[500] 

50 K 

XX4504 

Vacuum Servicing Cart 

A general purpose portable vacuum source 
with controls. Used with experiments 
using cryogens. 

1 

25 K (E) 
[200] 

25 K 

XX4505 

Cryogenic Transport Cart 

Portable dewar for integration area • 
transport of LN 2 . 

2 

2 K (E) 
[None] 

4 K 

XX4506 

Trace Gas Cart 

Provides trace gases to experiments 
and detectors. 

2 

3 K (E) 
[50] 

6 K 

XX4507 

Pressure Test Cart 

General purpose cart used to 
pressure test equipment and to 

1 

15 K (E) 
[200] 

15 K 


provide high accuracy pressure 
readout for calibration and set-up. 
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TABLE 3-8 ADDITIONAL GSE ITEMS (continued) 


Number 

Nomenclature 

No. Units Est. Unit 

Projected Usage Required Cost^(ROM) 

Est. Total 
Cos t^ (ROM) 

XX3508 

Mass Spectrometer Leak 
Detector 

Provides capability In excess of 
that available from Item 612080. 

1 5 K (E) 

[None] 

5 K 

XX3509 

Battery Test/Service Cart 

Used to monitor and service batteries 
used in various experiments. 

1 3 K (E) 

[100] 

3 K 

XX3510 

Ultrasonic Test Cart 

Nondestructive test equipment used 
to Inspect experiment equipment 
for structural flows. 

1 15 K (E) 

[None] 

15 X 

XX4511 

Fluid Flow Measurement 
Kit 

Provides a range of flowmeters and 
transducers with readout equipment 
for experiment checkout flow 
measurements. 

1 20 K (E) 

[200] 

20 K 

XX4512 

Chilled Water Coolant 
Cart 

A portable cart containing a Freon 
vapor compression refrigeration 
unit, an interface heat exchanqer, 
and a circulating water loop. The 
water loop interfaces with experiment 
assemblies using liquid cooling. 

1 15 K (E) 

[400] 

15 K 

XX4513 

Freon Coolant Cart 

A portable cart containing a Freon 
cooling loop and controls. The unit 
interfaces with the facility cold 
water system and with the Spacelab 
Water Servicer (612033) to provide 
checkout and simulation coolant 
[9960 watt max. (34 K Btu/hr. max.)] 

1 20 K (E) 

. [500] 

20 K 

XX4514 

Portable Leak Detector 

Equipment for locating leaks in lines, 
fittings and components. Used dith 
gaseous helium supply. 

1 3 K (E) 

[160] 

3 K 
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TABLE 3-8 ADDITIONAL GSE ITEMS (continued) 


Number 

Nomenclature 

Projected Usage 

No. Units 
Requl red 

Est. Unit 
Cost (ROM) 
$ 

Est. Total 
Cost (ROM) 

$ 

XX4515 

Water Coolant Loop 
Assembly 

Used to provide chilled water during 
checkout operations. Simulates 
Spacelab ECS water loop .operation. 

1 

85 K (E) 
[1000] 

85 K 

XX4516 

Freon Leak Detector • 

Portable unit used to check for Freon 
leaks in cooling units and inter- 
connecting plumbing. 

1 

1 K (E) 
[75] 

1 K 

XX451 7 

Ground Air Conditioning 
Unit 

This unit interfaces with the Spacelab 
cooling ductwork and provides cooling, 
humidity control, and filtration during 
integration and checkout operations. 

1 

25 K 

25 K 

XX451 8 

Gas Analysis Unit 

Used to check mockup atmosphere com- 
position during ground operations. 

1 

35 K (E) 
[1000] 

35 X 

SIMULATIONS 

• . 




XX460T 

Spacelab Mock-up 

Used in preflight simulations. 

1 

TBD 

[T8D] 

TBD 

XX4602 

Orblter Mock-up 

Used In preflight simulations. 

1 

TBD 

[TBD] 

TBD 

ELECTRICAL/ 

ELECTRONIC 


• 


• 

XX37Q1 

Electrical Load Banks 

Used for experiment and Integration 
equipment tests. 

2 

UJr— i 
*-'0 

UJ 

8 K 


TABLE 3-8 ADDITIONAL GSE ITEMS (continued) 


Number Nomenclature 


Projected Usage 


No. Units Est. Unit 
Required Cost (RON) 
$ 


u 

I 

in 


XX3702 

Computer Aided Test 
Monitoring Equipment 

Performs functions similar to ATE 
(611001), but structured to support 
level IV and III JSC effects. 

Functions Include stimulation and 
command generation, generation of 
display formats, test data evaluation 
and reduction, data recording, downlink/ 
uplink control, utility profile monitoring 
Includes software. 

XX3703 

Continuity Tester' 

Equipment used to check Interface cables 
and to verify conductor identification 
within cable bundles. 

XX3704 

-Grounding/Bonding Test 
Unit . 

Items used to check the grounding of 
Installed experiment equipment to 
structure. 


TBD 

[TBD] 


55 K (E) 
[ 1000 ] 

10 K (E) 





NOTE: 


E denotes cost estimate made In this survey. 

Numbers In brackets denote estimated man-hours required for development 


TOTAL 


Est. Total 
Cost (RON) 

$ 


TBD 


55 K 


10 K 


939 K 


The total unit costs for all items shown in Tables 3-7 and 3-8 (with the 
exception of the 2 cargo lift trailers, the Orbi ter/Space lab mockups, and 
the computerized test monitoring equipment) is approximately $1,71 million. 

3*4.2 Other Support Equipment 

Non-GSE items needed to support Integration Facility tasks are listed in 
Table 3-9. The items shown in the table are taken from the data sheets 
included in Section A of Reference 10, and are arranged in the table by 
subfacility. A preliminary, rough order-of-magnitude (ROM) non-firm 
estimate of the cost of most items is provided to the right of the item. 

The following assumptions were made in preparing the equipment cos' es- 
timates: 

a) automotive, mobile crane and forklift equipment is provided from 
existing motor pool items. 

b) some equipment will be shared by two or more areas as noted in 
the table. 

c) computational equipment used in the data lab is assumed to be 
leased as are acoustic couplers. 

d) no costs are necessary for the use of existing scientific labora- 
tory capability. 

e) design development, set-up and interface connection and verifi- 
cation costs are not included. 

The total cost of equipment whose cost is indicated in Table 3-9 is approxi- 
mately $331,000. Slightly over $100,000 of this amount is accounted for by 
office furniture, storage cabinets, workbenches, and similar equipment which 
may be available from within NASA. Costs for several items which are 
not well defined at this time are not included in the above cost figures. 

These items include: 

a) waste/dead animal disposal, data monitoring, and habitat units for 
specimen holding. 

b) subsystem equipment to replace the Orbiter and Spacelab flight systems 
in the mockup area. 
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST 


Ref. Qty Unit Total 

Mo. Item Req'd Cost, $ Cost, $ Remarks 


1.0 SHIPPING AND RECEIVING 


1 . 1 Dock Area 


1.2 


1.3 


1.4 


flat bed carts 

hand tools for crate disassembly 
hand trucks 

4.5 x 10 3 Kg (5 ton) capacity 
forklifts 

18 x 10 3 Kg (20 ton) portable crane 


Non Clean Room Receiving 

18 x 10 3 Kg (20 ton) monorail 
.crane work benches 
desks with chairs 
stools 

0.9 x 10 3 Kg (one ton) automotive 
van 


misc. hand tools 
hand truck 
flat bed carts 

Packing Area - Clean Room 

laminar flow work bench 
tape dispensers 
storage bins for materials 
vacuum baqging equipment 
work bench 

heat sealing equipment 
Clean Room Receiving 


hand tools for crate/package 
opening 

magnifying glasses, jeweler's 
loupes 

precision measuring equipment 


4 

200 

800 


1 set 

100 

TOO 


2 

75 

150 


2 


— 

motor pool 

1 

» at «■ 


equipment used 
on "as required 
basis 


1 

'22,500 

22,500 

plus instal- 

3 

150 

450 

lation 

2 

275 

550 


3 

50 

150 


1 


• 

motor pool 
equipment 
dedicated to 
facility 

1 set 

100 

100 


2 

75 

150 


2 

200 

400 



1 

3,000 

. 3,000 

1 

50 

50 

1 

2.50 

250 

1 

1,000 

1,000 

1 

150 

150 

1 

300 

300 


1 set 

100 

100 

3 

50 

150 

1 set 

3,000 

3,000 
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


Ref. Qty Unit Total 

No. Item Req'd Cost, $ Cost, $ Remarks 


1.4 Clean Rooni Receiving (continued) 

0-509 gram scale 

0-45 Kg (1-100 lb) scale 

0-227 Kg (0-500 lb) scale 

workbench 

stool 

1.5 Packing Area - Non Clean Room 

hand tools 

crating material storage bin 
tape dispensers 
roll paper/packing material 
holders 

band strapping equipment 

1.6 Equipment Cleaning Area 

portable scaffold/workstand 

4.6 m (15 ft) stepladder 
storage cabinets for cleaning 
supplies 

vacuum cleaner and accessories 

2.0 SPECIAL REQMTS/ ITEMS HOLDING AREA 

2.1 Specimen Inspection, Examination and 
Test 

examination table 
examination equipment 
laboratory carts, 
specimen transport container 
transducer test equipment 
waste and dead animal disposal 
equipment 


1 

250 

250 

1 

300 

300 

1 

300 

300 

1 

150 

150 

1 

50 

50 


1 set 

100 

100 

1 

250 . 

250 

2 

50 

100 

1 

100 

100 

1 

150 

150 


1 

500 

500 

1 

75 ‘ 

75 

2 

175 

•350 

1 

300 

300 


1 

300 

300 


1 set 

500 

500 

expt. dependent 

3 

125 

375 


3 

100 

300 

various types 

1 set 

2,000 

2,000 

expt. dependent 

1 

TBD 

TBD 

use of existing 
incinerator may 
be possible 



TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


Ref. Qty Unit Total 

No. Item Req'd Cost, $ Cost, $ Remarks 


2.2 Closely Controlled Specimen Storage 


Incubator 

2 

500 

1,000 

aquaria 

2 

1,000 

2,000 

plant holding facility 

2 

700 

1,400 

vertebrate holding cages 

6 

TBD 

TBD 

refrigerator 

1 

600 

600 

freezer 

1 

600 

600 

workbench 

1 

150 

150 


2.3 Normal Environment Specimen Storage 


work benches 

2 

150 

300 

electrical equipment racks 

2 

200 

400 

data monitoring equipment 

1 set 

TBD 

• TBD 

specimen transport carts 

2 

500 

1,000 

plant holding facility 

2 

500 

1,000 

aquaria * 

2 

700 

1,400 

incubators 

2 

300 

600 

refrigerators 

.1 

600 

600 

special waste disposal equipment 
laboratory holding units for 

1 set . 

TBD 

TBD 

medium and small vertebrates 

1 set 

TBD 

TBD 


3.0 EQUIPMENT STORAGE 

3.1 Normal Room Temperature Storage 


metal shelf storage units 

26 

175 

4,550 

desk 

2 

200 

400 

chair (desk) 

2 

75 

150 

5-drawer file cabinets 

12 

150 

1,800 

CRT terminal w/keyboard 

1 

2,500 

2,500 

Non-Control led Storage (Outdoors) 

9x1 03 Kg Cl 0 ton) mobile crane 
4.5 x 103 Kg (5 ton) forklift 

1 

— 

— 


Equipment 
requi remen ts 
are highly 
experiment 
dependent. 

Pi provided 
equi pment 
used as 
possible. 

Special environ- 
ments likely to 
be required. 


(type TDD) 


experiment 

dependent 


(0.6 x 2.4 x 2.4 ,n) 


motor pool 
equipment used 
on "as required" 
basis 
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


Ref. Qty Unit Total 

No. Item Req'd Cost, $ Cost, $ Remarks 


4.0 EXPERIMENT TEST/CMECKOUI LAB 


4.1 Performance Test Area 

0.9 x 103 Kg (one ton) overhead hoist 1 
v/ork benches 3 
flat bed carts 2 


2,000 

150 

200 


4.2 Offgassing Test Area 


outgassing flasks, v/i /accessories 10 

bell jars 2 

bell jar base carts 2 

pressure regulation system 1 

vacuum measurement equipment 2 

fume hood 1 

gas chromatograph (dual column) 1 

strip chart recorder I 

calibration gas bottles 12 

vacuum chambers -0.6 m cube min. 2 

vacuum pumps -1.7 m 3 /hr 0 9.6xl04n/m2 2 
quartz lamps 4 

infrared lamps 6 

glassware and fittings 1 set 

experiment specific support 
equipment A/R 

work bench 1 


100 

125 

300 

400 

150 

1,000 


25 

2,000 

200 

150 

15 

300 


150 


.2,000 


450 


400 


1,000 


250 


500 


400 


300 


1,000 


— _ 

assume use of 


existing equipment 

300 


4,000 

(2x2x2 ft min) 

400 

(lcmf 0 28.5 in. Hg) 

600 

90 


300 


mm 

integration area 

150 

equipment used 
as needed 


“.3 Flammability Test Area 


ignition source transformer 

1 

200 

200 

pressure regulation system 

1 

400 

400 

optical pyrometer 

1 

200 

200 

vacuum gage ' 

2 

50 

100 

fume hood 

1 

1,000 

1,000 

72 liter bell jars 

2 

125 

250 

bell jar base carts 

2 

300 

600 

vacuum pumps w/ controls 

2 

200 

400 

high voltage supply 

. 2 

100 

200 

workbench 

1 

150 

150 
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


i 


Re : . Qty Unit Total 

No. Item Req'd Cost, $ Cost, $ Remarks 

■ ■ . • . ■■ ■ - — ...... ....... 

5.0 EXPERIMENT DEVELOPMENT LAB 


5.1 General Mechanical Shop Area 

lathe - 15.2 cm (6 in.) 
mill - vertical 
heliarc 

brake, 0.3 x 122 cm capacity 
shear, 0.3 x 122 cm capacity 
drill press 

band saw, multipurpose 

grinders 

sander 

vise 

storage cabinet 
parts bins 
work benches 
stools 

5.2 General Electrical Shop Area 

workbench 

multimeters 

lab oscilloscope 

dual trace memory scope 

signal generator 

frequency meter 

data signal amplifiers 

lab thermocouple readouts 

event counters/timers 

four channel chart recorders 

low voltage power supplies 

high voltage power supplies 

stools ■ 

standard electrical hand tools 
storage cabinets 

5.3 Tube Fabrication Area 


tube bender 
tube flare 
tube storage rack 
parts bins 

tube master storage rack 
standard mechanics hand tools 


1 

1 

1 

1 

1 

2 

1 

2 

1 

2 

3 

2 

3 

5 


3 
6 
1 
1 
1 
2 

4 
3 
2 
2 
2 
2 
3 

1 set 
3 


1 set 


4,000 

4,000 

4,000 

4,000 

1,000 

1,000 

700 

700 

1 ,000' 

1,000 

300 

600 

1,000 

1,000 

150 

300 

250 

250 

100 

200 

175 

525 

200 

400 

150 

450 

75 

375 


150 

450 

100 

600 

450 

450 

700 

700 

300 

300 

500 

1,000 

200 

800 

250 

750 

350 

700 

400 

800 

200 

400 

200 

400 

50 

150 

250 

250 

175 

525 


800 

800 

1,000 

1,000 

200 

200 

250 

250 

200 

200 

250 

250 


(1/8 in. x 48 in. cap 
(1/8 in. x 48 in. cap 


TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


i — 

v Ref. Oty Unit Total 

Ho. Item Req'd Cost, $ Cost, $ Remarks 


6.0 CLEAN ROOM INTEGRATION SUBFACILITY 


6.1 Clean Room Integration Area 


air compressor, 26rr/Vhr @ 6.9xl0 5 n/m21 

l ,000 

1,000 

work bench 

6 

150 

900 

flat bed carts 

2 

200 

400 

8-bay gas bottle racks 

3 

200 

600 

emergency lighting units 6 

4.5 x 103 Kg (5 ton) electric fork! i ft 1 

50 

300 

hazardous material disposal 


1,500 

1,500 

system 

1 

freon coolant cart w/accessorles 

1 

2,500 

2,500 

refrigerator 

1 

600 

600 

freezer 

mechanical and electrical hand 

1 

600 

600 

tools 

1 set 

1,000 

1,000 

9 x 1C3 Kg (10 ton) monorai i crane 

. 1 

— 

— 


(15cfm 100 psl B/U) 

motor pool equipmen 

(e.g.. chromate 
tank). 


use crane presently 
located in bldg. 36 
room 1010 


6.2 Hiring Harness Fabrication Area 


work bench 

2 

150 

300 

wire spool storage racks 

•2 

100 

200 

equipment storage cabinet 

2 

175 

350 

stool 

4 

50 

200 


6.3 Clean Room Test Area 


no additional equipment 
required - share use of 
clean room integration area 
equipment (6.1 above) 

6.4 Clean Room Work Area 


no additional equipment required - 
share use of clean room integra- 
tion area equipment (6.1 above) 
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TS8LE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


Ref. 

Mo. 

7.0 

7.1 


8.0 

8.1 


9.0 
• 9.1 


Item 


Qty Unit Total 

Req'd Cost, $ Cost, $ Remarks 


ORBITLR SPACELAD MOCK-UP 


Mock -up Ar ea 


monorail hoist -1.8x10^ Kg (2.0 ton) 

1 

6,000 

*,000 

plus installation 

scaffolds-0.6x6.lxl .5 H m 

2 

300 

600 

(2x20x5H ft) 

emergency li ah ting units 

4 

50 

200 


radiation monitoring equipment 1 

set 

5,000 

5,000 


fire protection clothing 

2 

1,000 

2,000 


C0 ? fire fighting supply 
LN« cold traps 

1 

2,000 

2,000 


2 

2*500 

5,000 


LNp storage system 
(equipment listed in the 
integration area, 6.1, is 
also used in the Mock-up 
Area. See also GSE items listed 
in Tables 3-7 and 3-8) 
simulated Orbiter/Spacelab 

1 



existing 

subsystems 1 

DATA LAB 

Data Management Area 

set 

TBD 

TBD 

dependent on design 

terminal controller/keyboard 

3 

1,500 

4,500 


acoustic coupler 

2 

. — 

... 

assumed leased 

CRT display units 

3 

1,000 

1,000 


line printer 

1 • 


— 

assume computer 

computer 

1 

— 

— 

and associated 

card reader 

1 


... 

equipment is 

card punch 

1 


... 

leased 

desk 

3 

200 

600 


chair 

3 

75 

225 


tables 

2 

100 

200 

** 

bookcase 

2 

50 

100 


five drawer file cabinet 
TEST CONTROL/ FLIGHT SUPPORT AREA 

2 

150 

300 


Test Control Area 

audio switch gear 

1 

300 

300 


video switch gear 

1 

500 

500 

. 

audio recorders 

2 

700 

.1,400 


video tape recorders 

2 

6,000 

12,000 
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TABLE -3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


Ref. 

No. 

9.1 
9'. 2 


10.0 

10.1 

10.2 


Item 


Qty Unit Total 

Req'd Cost, $ Cost, $ Remarks 


Test Control Area (continued) 


video monitors 

4 

500 

1,000 

CRT display 

1 

1,000 

1,000 

keyboard, terminal controller 

1 

1,500 

1,500 

communications headsets 

6 

75 

450 

audio amplifiers 

3 

100 

300 

public address speakers 

2 

50 

100 

2-bay control consoles 

4 

500 

2,000 

chairs 

4 

75 

300 

five drawer file cabinets 

2 

150 

300 • 

four shelf bookcases 

2 

50 

100 

Science Mon 1 tori ng Area 




strip chart recorders 

9 

4,000 

36,000 

CRT displays 

9 

1,000 

9,000 

keyboard, terminal controller 

9 

1,500 

13,500 

acoustic couplers 

6 

— 

«• 

line printer (shared by 3 areas) 

1 

— 


video monitor 

6 

500 

3,000 

communication headsets 

9 

75 

675 

2-bay desk- type consoles 

15 

500 

7,500 

chairs (desk) 

15 - 

75 

1,125 

tables 

3 

100 

300 

chairs (for tables) 

12 

50 

600 

bookcases 

6 

50 

300 

five drawer file cabinets 

6 

150 

900 

FACILITY MAINTENANCE AREA 




Facility Equipment Storaqe Area 




steel shelf storage units 

4 

175 

700 

General Purpose facility Modification 

Area 



machinist's vise 

1 

100 

100 

pipe vise 

1 

50 

50 

steel storage bin unit 

1 

250 

250 

steel storage cabinet 

1 

175 

175 

hand tools 

1 set 

150 

150 

work bench 

2 

150 

300 

flat bed cart 

1 

200 

200 


assume leased 
assume leased 


ORIGINAL PA(££ ft| 
:)F POO^ ^MALjnnf 
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TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Continued) 


Ref. 

No. 

11.0 

11.1 


.11.2 


Item 


Qty Unit Total 

Req'd Cost, $ Cost, $ 


GENERAL PURPOSE SCIENTIFIC LABORATORIES 
General Purpose Labs 

use of existing laboratory 
equipment is assumed for 
activities in the following 
areas; 

environmental physiology 

cardiovascular 

neuroscience 

cardiopulmonary 

bioinstrumentation 

microprocessing 

food and nutrition 

toxicology 

biochemistry 

microbiology 

data archival library 

photographies 

Isotope Management Lab 


plastic lined deionized water 

1 

1,000 

1,000 

storage tank (chilled) 

- 



padding for floor 

1 

200 

200 

transport cart 

1 

300 

300 

handling tools 

1 set 

250 

250 

air monitor system 

1 

4,000 

4,000 

alpha survey meter 

1 

2 , Qoo 


gamma survey meter 

1 

2,000 

neutron survey meter 

1 



personnel dosimeters 

25 

250 

6,250 

log books 

1 

10 

10 

securable storage cabinets 

2 

250 

250 

personnel protective and 

2 

200 

400 


incident control eauipment 
(see data sheet) 


Remarks 


assume use of 

existing 

capability 


for heat source 
storage 


TABLE 3-9 INTEGRATION FACILITY EQUIPMENT LIST (Concluded) 


Ref. 

No. Item 


12.0 OFFICC AND MEETING ROOM .SPACE 

12.1 Conference Rooms 

tables 1 .2x6.1 m (4 x 20 ft) 
chairs (straight back) 

16 mm sound projectors 
vu-graph projectors 
projection screens 
chalk boards 

12.2 Office Areas 

desks 

tables 

chairs (desk type) 
chairs (straight back) 
file cabinets 
chalk boards 
cork boards 
coat racks 
bookcases 


Qty Unit Total 

Req'd Cost, $ Cost, $ Remarks 


2 

300 

. 600 

60 

50 

3,000 

2 

300 

600 

2 

125 

250 

2 

75 

150 

2 

40 

80 


150 

200 

30,000 

20 

100 

2,000 

150 

75 

11,250 

100 

50 

5.00Q 

125 

150 

18,750 

75 

40 

3,000 

40 

25 

1,000 

25 

25 

625 

75 

50 

3,750 


Section 4 

DESCRIPTION OF AVAILABLE JSC LIFE SCIENCE FACILITIES 


The Lyndon B. Johnson Space Center (JSC) will be a primary location for 
Shuttle/Spacelab Life Sciences payload integration and simulation activities 
within NASA. The JSC resources required to support Shuttle era Life Sciences 
Payload (LSP) activities will be composed of existing capabilities supple- 
mented as necessary by additional resources. The following paragraphs have 
been prepared as the result of a facility survey conducted in June 1976 and 
provide a brief description of existing facilities and equipment. The capa r 
bill ties described provide a nucleus about which final JSC LSP processing 
accommodations may most economically be implemented. A description of the 
recommended Shuttle era LSP processing facility configuration is provided 
in Section 5.0. 

The current JSC Life Sciences Directorate facility resources may be divided 
into three major categories: bioengineering, biomedical research and health 
services. The bioengineering operation; are located in Building 36 which 
will also serve as the primary Life Science Payload (LSP) Integration 
Facility. Biomedical research and certain health services functions are 
being consolidated into Building 37 from several other JSC facilities. Addi- 
tional health services accommodations are available from the JSC Dispensary 
and Dental clinic housed in Building 8. A layout of the NASA JSC site 
depicting facility locations and nomenclature is provided in Figure 4-1. 

4.1 FACILITY SURVEY RESULTS 

4.1.1 Building 36 — Bioengineering and Test Support Facility 

The Bioengineering and Test Support Facility, Building 36, consists of two 

2 2 

wings. The north wing, a single story unit of approximately 957 m (10,300 ft ), 
currently provides the primary office area for NASA - JSC Bioengineering 
Systems Division personnel. A plan view of the north wing office area is 
shown in Figure 4-2 for reader familiarization/orientation. 
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The general characteristics cf the north wing office area are listed In 
Table 4-1. 

TABLE 4-1 

BUILDING 36 OFFICE AREA GENERAL CH ARACTERIS TICS 

PARAMETER 
36 

539 m 2 (5800 ft 2 ) 

8.7 - 33.9 m 2 
(93 - 365 ft 2 ) 

14.9 m 2 (160 ft 2 ) 

«55 

1 

23.7 m 2 (255 ft 2 ) 

Office furniture 
Elect. Receptacles 
Telephones 
Lighting 


A compilation of facility physical characteristics and existing utilities 
on a room-by-rocm basis (north wing) is provided in Section B, Table B.l, 
of Reference 10. The information is formatted in chart form and includes 
floor area, volume, door dimensions and all utility services currently 
available. 

The south wing of Building 36 consists of a three story [ ~ 1 3 . 7 m (45 ft high)] 
structural steel /metal building with laboratory, general purpose shops or 
office floor plan layouts on a portion of each level. The entire south 
wing is air-conditioned, equipped with large exterior overhead doors and 
provides interior utility trenches. A central vacuum system and both 
single and three phase electrical power are provided. High bay areas 
extend the full height of the structure; clean room facilities extend to 
the 9.1 m (30 ft) level. A traveling hoist is located in the high bay 
area. Figure 4-3 depicts a current floor plan of the first floor 


Number of Offices 
Office Floor Space 
Office Size (Range) 

Office Size (Average) 

No. Personnel Currently Accommodated 
No. Conference Rooms 
Conference Room Size 
Standard Accommodations 
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Available to LS for future expansion of capabilities 

FIGURE 4-3: BUILDING 36 SOUTH WING SMD SUPPORT AREAS — FIRST FLOOR 







with the non-cross-hatched areas presently available for LSP 
Building 36 operations. 

An overview of the general characteristics of the south wing areas 
are listed in Table 4-2. 


TABLE 4-2 

BUILDING 36 SOUTH WING AREA CHARACTERISITCS 


First Floor Area 

Usable Floor Space (First Floor) 
Second Floor Area 
Usable Floor Space (Second Floor) 
Third Floor Area 

Usable Floor Space (Third Floor) 
Office Floor Space 
Clean Room Floor Area 
Shop Areas 

Fabrication/Checkout Areas 
High Bay Area 

Usable Area Dedicated to Life 
Sciences 

Total Usable Room Area 
Hoist Capacity 
Exterior Door Size (w x h) 


2070 m 2 (22,300 ft 2 ) 

1860 m 2 (20,000 ft 2 ) 

1080 m 2 (11. ,600 ft 2 ) 

810 m 2 (8,700 ft 2 ) 

1020 m 2 (11,000 ft 2 ) 

490 m 2 (5,300 ft 2 ) 

640 m 2 (6,900 ft 2 ) 

430 m 2 (4,600 ft 2 ) 

230 m 2 (2,500 ft 2 ) 

450 m 2 (4,800 ft 2 ) 

330 m 2 (3,600 ft 2 ) 

1040 m 2 (11 ,200 ft 2 ) 

3160 m 2 (34,000 ft 2 ) 

9080 kg (10 ton) 

6.5 m x 9.1 m (21 ' 4" x 30') 

4.6 m x 6.1 m (15* x 20') 


4. 1.1.1 Spacelab Mission Development Area — First Floor 

A. Area Presently Assigned to Life Sciences (Mid-1976) 

The ground level SMD support area encompasses the rooms ior 
which the designation LS appears beneath the. room number in 
Table 4-3. A physical characteristics summarization is pro- 
vided for each room to establish a baseline level of 
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TABLE 4-3: Facility Characteristics and Equipment Summary — Building 36, South Wing, First Floor 



ROOM 

NOMENCLATURE 


DIMENSIONS M (FT) 


AREA HEIGHT 
M 2 (FT 2 ) M (FT) 


MAJOR UTILITIES 


SUPPORT EQUIPMENT 


Existing Science 
Monitoring Areas 
for LSP Simulations 


Experiment to rack 
Integration Area 
and Experiment 
Shipping & 
Receiving 


10.4 x 7.0 
(34 x 23) 


73 (782) 


16.5 x 10.7 
(54 x 35) 


176 

(1890) 


POWER 



— 1 — o Monitorinq Consoles 

0 120 VAC, 20A, 60HZ, 10 # stflp chart recorders 

o 208 VAC, 20A, 60HZ, 10 „ Electrostat1c recorders 

OTHER o Tape recorders 

o 7.6cm (3 in.) fToor drain o Instrument storage racks 
o Utility air outlet o Power supplies 

o Utility trench o Stowage cabinets 

o Telephone outlets o Equip, transport racks 



POWER 

o 120 VAC, 20A 
o 203 VAC, 20A, 1 f. 
o 208 VAC, 50A, 30 
o 200A, 30 breaker box 

OTHER 

o Utility trench with 
sump pump 

o 7.6 cm (3 in) floor 
drain 

o Utility air 
o Telephone outlets 
o Water outlets {hot/cold 


o Spacelab equipment racks 
105.4 and 57.2 cm 
(41.5 and 22.5 in) 

o Power distribution units 
— rack mounted ' 

o Spacelab floor fixtures 

o Leveling/ transport plat- 
forms (floor fixtures) 

o Electronic work benches 

o Equipment stowaqe racks 
48.3 and 53.3 cm 
(19 and 21 in) 

o Equipment stowage 
cabinets 









TABLE 4-3: Facility Characteristics and Equipment Summary — Building 36, South Wing, Fi’-st Floor (Cont'd) 


ROOM 

NO. 

ROOM 

NOMENCLATURE . 

DIMENSIONS M (FT) 



AREA 

HEIGHT 

MAJOR UTILITIES 

SUPPORT EQUIPMENT 



M 2 (FT 2 ) 

M (FT) 



. 101C 
LS 

Existing Simulation 
Area and Test/Check- 

27.5 

(90 

x 13.7 
x 45) 

POWER 

o 120 VAC, 20A, 60HZ, 10 

o Spacelab mockup with 
raised floor, equip- 
ment racks, floor 
sections, and end cones 
(2-2.7 meter units) 

o Orbiter mockup with 
mid-deck, aft flight 
deck and ail habit- 
ability elements 


out Laboratory 

333 

(3580) 

13.6 

(44.5) 

c 120/208 VAC, 20A, 30 
o 208 VAC, 40A, 10 





o 28 VAC, 100A, 2 pole 
o 120/208, 400 HZ, 30 


• 

■ 


OTHER 

o 10 ton monorail hoist 
(30' hook height) 

o Utility trench 

o Floor drain 

o Water 

- Hot/cold 5.1cm (2 in) 

- Fire system line 
10.2 cm (4 in) 

o Test monitoring consoles 

o Maqnetic tape recorders 

o Strip chart recorders 

o Generalized Data 
processor system 

o Electronic equipment 
racks [48.3 cm (19 in) 
standard] 

o Equipment stowage room 



• 


o Vacuum pump 

o DC powe* supplies 

* 


* 



o Graphic wattmeter 

o Miscellaneous electronic 
pneumatic and personnel 
support equipment 



I 

VO 



TABLE 4-3: Facility Characteristics and Equipment Summary — Building 36, South Wing, First Floor (Cont'd) 


ROOM 

NO. 

ROOM 

NOMENCLATURE 

DIKENSI 

AREA 

m 2 (r 2 

DNS M (FT) 
HEIGHT 
i M (FT) 

MAJOR UTILITIES 

SUPPORT EQUIPMENT 

1010A 

LS 

Equipment stowage 
room - small items 

8.2 x 4.9 

(27 x 16) 

... 

POWER 

o 120 VAC, 20A, 60HZ, 10 

o Stowage lockers, 
shelves ard bins 

40 

(430) 

3.1 

' (10.0) 

OTHER 

o Utility air 
o Utility trench 
o Floor drain 

101 OB 
101 OBA 
1014B 

Clean room personnel 
preparation area 

i - 

o Intercom system 

o Vacuum line 6.4 cm 
(2.5 in) 

o Floor drain 

o Utility air 

o Water (hot & cold) 

o Stowage lockers 
o Dressing facilities 
o Toilet 
o Washroom 

34 

(420) 

2.6 

(8.5) 

. 

ion 

Thl? 

Particle monitoring 
room (clean room) 

. 4.0 «x 2.4 
(13 x 7.8) 

o Intercom system 

o Vacuum line 6.4 cm 
(2.5 in) 

o Kotor starter box 
1.5 H.P. 

o Electronic equipment 
stowaoe racks 

o Particle monitor! no 
system 


m 

■m 

lUic 

Vacuum cleaning 
(clean room 
equipment) 

4.0 x 
(13 x 

8.5 

(91) 

I 

IBBQI 

o Equipment airlock to 
clean room 

o Vacuum system 

MUTE: Airiock is a 
I7T~x 2.0 m (7.0 x 6.4 ft) 
room for equipment trans- 
fer — designated as room 
1013 



4-10 


TABLE 4-3: Facility Characteristics and Equipment Summary — .Buildinq 36, South Hina, First Floor (Cont'd.) 


ROOM 

NO. 


ROOM 

NOMENCLATURE 


DIMENSIONS M (FT) 


AREA 
M 2 (FT 2 


HEIGHT 

Aim. 


MAJOR UTILITIES 


SUPPORT EQUIPMENT 


I012A 


Clean room main- 
tenance 


4.0 x 2.1 
(13 x 7.0) 


POWER 


8.5 

(91) 


3.1 

( 10 . 0 ) 


o 120 VAC, 20A, 60HZ, Ip 

o Motor starter box 
7.5 H.P, 

OTHER 


o Yacuum line 7.6 cm 
(3 in) 

o Shop vacuum cleaner 


1014 


j Clean room facility- 
100 class 


21.4 x 19.8 
(70 x 65) 


POWER 


423 

(4550) 


9.2 

(30.0) 


3 120 VAC, 30A, 60HZ, 1(5 
o 208/120 VAC, 20A, 30 
o 208/120 VAC, 400HZ, 30 
o Intercom system 
o Particle sensor 

(OTHER 


o Vacuum lines 

o Intercom system 

o Floor drains 

o Telephone outlets 

o Vent lines 2.54 cm & 
5.08 cm (1 ?< 2 in) 

o GN 2 supply lines 
o GO supply lines 


o Environmental control 
system test stand 

o Particle, count dark 
room 

o Work tables, chairs and 
stools (stainless steel )j 

o Stowage cabinets (glass 
front and metal) 

o Equipment transfer 
containers (portable) 

o Materials packing stand 

o Junior partitions 

o Access scaffolding 

o Clean room wearing 

apparel 







simulation support capability. Dimensions of each area, 
major utilities and support equipment, including mockups/ 
hardware used in previous simulations, are defined. It 
should be noted that many of the hardware items and mockups 
are portable and/or transportable and may be moved between 
rooms and facilities. Table 4.3 provides only an overview 
of the characteristics and capabilities of rooms presently 
assigned to the JSC Life Sciences Directorate. However, the 
results of a detailed facility floor area and utilities 
survey is provided in Section C, Table C.l of Reference 10. 

A survey of major systems and equipment on the first floor 
available for LSP simulation support was also conducted. 

The results of the survey are contained in Section C, 

Table C.2 of Reference 10. The table contains data 
relative to equipment nomenclature, manufacturer, 
model and NASA identification numbers, dimensions 
and general descriptive information. Usable Life 
Sciences assigned first floor area contains 
approximately 622 (6,700 ft^). 

B. Other First Floor Areas 

Areas on the first level of Building* 36 not assigned to the 
Life Sciences Directorate consist of a class 100 clean room, 
a machine shop facility, and several rooms currently being 
used primarily for equipment stowage and temporary office 
space. These areas are shown crosshatched in Figure 4-3. 

A summary of the clean room accommodations are indicated 
in Table 4-3 (rooms 1010B through 1014). The areas not 
assigned to Life Sciences consist ofll rooms with approxi- 
mately 1236 (13,300 ft^). Rooms 1003A and 1G05A contain 

4.6 m (15 ft) wide by 6.1 m (20 ft) high exterior doors with 
a ceiling height of 13.5 m (44.5 ft). The machine shop area 
contains 139 m (1500 ft') in a woven wire enclosure and 
houses several commercial machine tools including a metal 
lathe and floor mounted grinders/buffers. 


The rooms currently used for stowage are equipped with 
various utilities including electrical power, phone service, 
utility air, a welding hood, utility trenches and a fume 
hood. A sot of double doors [i.e., two .9 x 2.1 m (3 x 7 ft)] 
provide a 1 .8 x 2.1 m (6 x 7 ft) entrance into most rooms. 

The ceiling heights range from 3.0 x 4.3 m (10 to 14 ft). The 
3.0 m (10 ft) high rooms have suspended ceilings. All rooms 
are fully air-conditioned. 

A number of miscellaneous, highly portable equipment items 
are located in various rooms on the first floor south wing 
of Building 36. The items are described in Section C, Table 
C.5 of Reference 10. The equipment, however, does not 
presently appear to be applicable to the Life Science Payload 
Program. 

4. 1.1. 2 Building 36 — Second Floor 

A. Areas Presently Assigned to Life Sci ences 

The second level of the SMD support area (Figure 4-4) currently 
allocated to the Life Sciences Bioengineering Division con- 
tains approximately 418 m (4500 ft ). The area presently 
supports life sciences instrumentation development, integration 
and maintenance; equipment/parts stowage; a small workshop 
facility; engineering offices; and an area containing provisions 
for 1000 class instrument/hardware cleaning and packaging. 

The second level is serviced by a freight elevator. A summary 
of the facility characteristics arid major supporting hardware 
currently available on the second level of Building 36 is pro- 
vided in Table 4-4. The results of a detailed second floor 
study of the facilities and equipment (including all areas) 
is contained in Section C, Table C.3 of Reference 10. A total 
facility survey was conducted for possible future expansion, 
of JSC Spacelab simulation activities. Major Systems and 
• equipment currently available for LSP support are listed in 




X * AVAILABLE TO LS 


FIGURE 4-4: Building 36 South Wing SMO Support Areas - Second Floor 





TABLE 4-4: Facility Characteristics and Equipment Summary — Building 36, South Wing, Second Floor 


ROOM 

NO. 

ROOM 

NOMENCLATURE 

1 

DIMENSIONS M (FT) 

MAJOR UTILITIES 

! 

J 

i!ES— 

HHi 

mmm 

■S8S 

2003 

Hardware cleaning 
and packaging 

j 

7.0 x 5.5 
(23 x 18) • 

POWER 

o 120 VAC, 20A, 60HZ, 10 
OTHER 

o Floor drain 7.6 cm 
(3 in) 

o Water (hot and cold) 
o Utility air 
o Telephone outlets 

mwm 

■ i 

4.8 j 
(15.8) j 

t 

i 

2003A 

Hardware stowage 
area 

! 

4.3 x 8.8 1 

(14 x 29) | 

POWER 

o 120 VAC, .20A, 60HZ, 10 
OTHER 

o Utility air 

38 

(406) 

. 4.3 
(14.0) 

i 

2018 

| 

i 

Electronic subsystem 
fabrication and 
maintenance 

12.2 x 8.8 ! 

- (40 x 29) j 

f 

POWER 

o 120 VAC, 20A, 60HZ, 10 
o 208 VAC, 60HZ, 10 
OTHER 

EBj 

4.3 

(14.0) 

1 



o Utility air 


SUPPORT EQUIPMENT 


o Laminar flow work bench 

( 2 ) 

o Small autoclave 

o Hardware packaqina bench 
(polyethylene packaging) 

o Miscellaneous small 
parts stowaae 


o Biomedical and physio- 
logical measurement and 
monitoring equipment 

o Microscopes 

o Strip chart recorders 

o Oscilloscopes 

o Power supplies 

o Miscellaneous meters 
and electronic equipment 

o Electronic work benches 

o Power supplies 

o Oscilloscopes 

o Miscellaneous electronic 
checkout equipment 












TABLE 4-4: Facility Characteristics and Equipment Summary — Building 36, South Wing, Second Floor (Cont'd) 


ROOM 

NOMENCLATURE 


DIMENSIONS H (FT) j 


AREA 


HEIGHT 


MAJOR UTILITIES 


M 2 (FT 2 * M (FT 


uipment assembly 

S.2 x 7.3 • 

; POWER 

om 

(30 x 24) | 

; 

o 120 VAC, 20A, GOHZ, 10 


67 4.8 1 

S o 203 VAC, 20A, 60HZ, 10 


(720) (15.8)] 

! OTHER 


I 

] 

j 

< 

j o Floor drain 7.6 cm 
i (3 in) 

i 

o Water (hot and cold) 
o Vacuum line and pump 

: 


Electronic checkout i 
room 1 


9.5 x 8.5 
(31 x 28) 


81 

( 868 )- 


POWER 

o 120 VAC,' 20A, 60HZ, 10 
OTHER 

o Floor drain 
o Utility air 
-o Water (hot and cold) 


SUPPORT EQUIPMENT 


o Elevated electronic 
floor 

o Electronic work benches 

o Strip chart recorders 

o Stowage lockers and bins 

o General purpose 
engraver unit 


o Elevated electronic 
floor 

o Strip chart recorder 

o Teletype machine 

o Tape recorders ’ 

o General purpose work 
bench 

o Varian computer 

o Universal pron 
programmer 

o Centronics printout 







TABLE 4-4: Facility Characteristics and Equipment Summary — Building 36, South Wing, Second Floor (Cont'd) 


ROOM ROOM 

NO. NOMENCLATURE 


DIMENSIONS M ( FT? 
AREA HEIG 
M 2 ( FT 2 ; M (F 


MAJOR UTILITIES 


SUPPORT EQUIPMENT 


2025C I General purpose shop 


9.2 x 8.2 
(30 x 27) 


4.8 

(15.8) 



POWER o Laboratory oven 

o 120 VAC, 20A, 60HZ, 10 o Residual gas analyzer 

o 208 VAC, 20A, 60HZi 10 o Cleanino unit - 

circulating bath 


2030 I Engineering Offices 


10.7 x 7.0 
(35 x 23) 


75 

(805) 


4.8 

(15.3) 


OTHER 

o Floor drain 7.6 cm 
(3 in) 

o Utility air 
o Water (hot and cold) 


: PWEB 

o 120 VAC,' 20A, 60HZ, 10 
o 208 VAC, 20A, 60HZ, 10 
OTHER 

o Utility air 
o Telephone cutlets 


o Flume hoed 

o Electronic work benches 
o General shop tools 










Table C.4 of Reference 10. Data relative to equipment nomen- 
clature, manufacturer, model, RASA identification and overall 
dimensions are provided for the equipment located in areas 
presently assigned to the JSC Life Sciences Directorate. 

B . Other Second Floor Areas 

Several areas on the second floor of Building 36 are used to 
support research activities conducted by the Environmental 
Effects Project Office, Science and Applications Directorate. 
Approximately 279 m‘ (3000 ft ) of the second level are allocated 
to this project. The area consists of five usable rooms designated 
as general laboratory and engineering office space. The rooms 
are equipped with standard utilities including electrical power, 
phone service, vacuum lines, and utility air. Special laser 
controls and- data cables are located in the laboratory areas. 

The ceiling heights range from 3.0 x 4.8 m (10 to 15.8 ft) and 
access is provided by either one or two .9 x 2.1 m (3 x 7 ft) 
doors. AH rooms are fully air-conditioned. 

4. 1.1. 3 Building 36 — Third Floor 

The third level of Building 36, south wing is currently occupied by JSC 
Science and Applications Directorate personnel with no Life Sciences 
involvement. However, for long range Spacelab Pay Toad support purposes, 
the area was surveyed to identify general characteristics and facility 
utility services available. The area is configured primarily for engineer- 
ing offices. A third level floor plan is shown in Figure 4-5. 

The area contains a total of 1022 m (11,000 ft ) with approximately 
2 2 

492 m (5,300 ft ) of usable floor space. Much of third floor is 
dedicated to utility services support including air-conditioning distri- 
bution system and mechanical/structural areas. Standard utilities common 
to technical offices are provided. The room heights range from 3.0 x 4.8 m 
(10 to 15,8 ft) and have .9 x 2.1 m (3 x 7 ft) access doors. An overview 
of the third floor facility characteristics is provided in Table C.6, 

Section C of Reference 10. 
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4.1.2 Building 37 — Life Sciences Laboratory 

The JSC Life Sciences Laboratory, Building 37, will not be utilized as a 
main line integration facility for Shuttle era LSP programs. The 
facility laboratories and equipment, hov.'cvor, v/ill be available to support 
biological and health services disciplines associated with the planned 
flight programs. The facility construction is a combination of structural 
steel framing, metal siding and precast aggregate facing. The interior 
is configured for both laboratories and general offices. The laboratories 
and offices are located primarily or. the ground level with a Life Sciences 
archival library on the second floor. A gas analysis laboratory is 
housed on the third level. An underground radiation counting laboratory 
is also included in the Building 37 complex. 

o 

The first floor laboratory and office area contains approximately 4180 nr 
(45,000 ft 2 ) with 1626 m 2 (17,500 ft 2 ) allocated to offices and 1997 m 2 

O 

(21,500 ft ) to ten (10) laboratories. The remaining first floor footage 

2 2 

[approximately 557 m (6000 ft )] is used as computer, conference and rest 
rooms., and as corridors and reception areas. A floor plan of the first 
floor (Building 37) office and laboratory area was undergoing interior 
modification at the time of report preparation; however, the general location 
of the laboratory areas (mi d- 1 976 JSC planning) are indicated on the floor 
plan, Figure 4-G. 

2 2 

The second floor of Building 37 contains approximately 1812 m (19,500 ft ). 

2 2 

With the exception of about 297 m (3200 ft ), the entire second floor is 

allocated to electrical, mechanical and elevator equipment. The area is 

accessed/serviced by stairs and a freight elevator. Future plans indicate 
2 2 

that the 297 m (3200 ft ) area will house the Life Science archival 
library. A floor plan for the second level is shown in Figure 4-7. 

The third level of Building 37 contains only the gas analysis laboratory 
and an open (no floor) overhead crane bay. The gas analysis laboratory 
consists of a 133 in (1430 ft ) area containing a complement of analysis 
equipment. The area is serviced by a stairway and freight elevator. 
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A bilevel tank farm is also contained in the Life Sciences Laboratory 

Complex. The tank farm is located in an adjoining structure on the 

’ * 2 2 
north side of Building 37. The first level contains 268 m (2890 ft ) 

and houses two holding tanks, one treatment tank and one liquid nitro- 

gen tank. The second level contains 111 ni" (1190 ft ) and is primarily 

a pump room. Table D.l of Section D in Reference 10 identifies the 

laboratories and facilities provided in Building 37 including floor 

dimension and area allocated to each subfacility. A loading ramp 

(truck freight) is also provided on the north side oi Building 37 for 

cargo hatidling. 

In addition to the specialized dedicated laboratory equipment, a full 
complement of utilities including electrical power, vacuum sources, 
natural gas, water and air are sufficiently distributed for laboratory 
operations. The incoming electrical service is supplied by a 12.47 KV, 
3 conductor source and routed via selector switches, transformers and 
main busses to the appropriate areas. Redundant electrical service is 
provided for critical applications by a 350 KW emergency generator 
system. 

5 

4.1.3 Building 8 -- Technic al Services 

The JSC Medical Dispensary is located on the first floor in the east 
wing of Building 8. (A photographic Technology Laboratory occupies 
the remaining first floor area). The dispensary health services and 
associated laboratories will provide general health care services in 
a supporting capacity to the Life Science Payload programs. The 
dispensary provides standard medical services ranging from physical 
examinations through emergency room treatment including cardiac con- 
ditions. The facility contains approximately 669 m (7,200 ft ) of 
floor space with some 32 rooms allocated to medical laboratories, 
examination rooms and office areas (areas not cross-hatched in 
Figure 4-8). Mobile medical units are available for emergency 
transport to the dispensary and limited local /in-transit treatment. 
Table 4-5 provides a summary description of the Building 8 medical 
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TABLE 4-5: JSC Medical Dispensary Facility Summary 


ROOM 


NO. 

NOMENCLATURE 


NASA Office. 

flight .lodicino Nurse Office 


123 NASA Office 

24 N As A Office 

25 FI i yli t Me d icino Sec rotary/ 
deception Areas 

26 Nielil Medicine Patient 
txai lining Room 

27 flight Medicine Physician's 
f-'xai.ii n i no Room 

28 j Night Medicine Storage 

32 Clinic Physician's 

Examining Room and Office 

34 Clinic Physician's 

Examining Room and Office 

36 Nursing Station 

38 Clinic Physician's 
Examining Room and Office 

39 X-Ray Film Storage 

40 Project Manager's Office 

Lobby 

Adm i n i s t rati ve 0 f f i ce 

Secretary & Diagnostic Coding 
Clerk's Office 


Supply Officer's Office 



FUNCTION 


maintains moNcal records, clerical 
functions, etc. 


secretary's desk, equipment, tried, rer. 
entries, clerical tasks reception, 
appointments, etc. 

medical equipment necessary to accomplish 
physical examination by physician, 
provi do immuni zati orm ■, treatments . 

same as above. 

computer CRT and terminal, astronaut 
medical records 


pharmaceutical supplies, immunization 
storage, reference books, special diets, 
nurses make chart entries. 


patient consultations, meetings with ! 
NASA personnel , administrative details 
reference library 

waiting area 

personnel records, administrative tasks, 
NASA report* preparation, storage, etc. 

secretarial functions including all files. 
FAA certificate preparation, data report, 
coding. 

reference manuals (catalogues), safety 
glasses issued, supplies ordered. 
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TABLE 4-5: JSC Medical Dispensary Facility Summary 


ROOM 

NO. 

NOMENCLATURE 

* 

FUNCTION 

145 

Chief Nurses Office 

patient consultations, administrative 
tasks, training preparations, report 
preparation. 

146 

Treotii*?nt Room 

physiotherapy , minor office surgery 
treatment for abrasions, etc. patient 
observation. 

147 

Treatment Room 

same as above 

150 

EK6 and Pulmonary function 
Testing 

testing and exercise LKJ's (ergonvtcr) 
and vital capacity testing. 

151 

Eye Room 

visual acuity screening, tonometry, 
eyewash capability, car wash. Vertical 
(adjustable) treatment chair. 

'152 

Supply Storage 

medical supplies (including pharmaceuti- 
cal) and equipment storage. 

153 

Audio Room 

contains two audio booths and recorders 
used to determine hearing acuity 

155 

Medical Records Reception/ 
Storage 

contains 7,000-f medical records, form 
preparation for various examinations, 
patient check-in point, central tele- 
phone call director. 

.156 

Immunization/Nursos Station 

initial "drop-in" patient interview 
and/or treatment, immunizations, allergy 
and other patient-provided injections 
and treatments, pharmaceutical supplies 
and bandages, etc. 

159 

Equipment Sterilization and 
Packaging (autoclave). 

Linen Storage 


160 

Clinical Laboratory Drawing 
Room * 

sample drawing (blood), hematology. 

161 

X-Ray 

technologist station, all X-rays, in- 
cluding industry related when requested, 
taken and processed 

161 A 

X- Ray L nb oratory /P rocessi ng 
Dark Room 


163 

*01 ini cal Laboratory 

(scheduled to be moved to 
Building 37 in mid 1976) 

all laboratory work, routine and special, 
for physical examinations and diagnostic 
work with the exception of immunology. 


4-25 


. £ 








TABLE 4-5: JSC Medical Dispensary Facility Suftwary 


il 

NOMENCLATURE 

FUNCTION 

164 

Emergency Room 

all equipment necessary for treatment of 
emergency conditions including cardiac, 
primarily for stabilization of condition 
until transfer can be made to local 
hospital . 

' 
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facility/capability as presently configured for JSC pe.-sonne] 
treatment. No substantial changes are needed to support manned 
aspects of Life Science Space Shuttle experiments and payloads. 



Section 5 


IMPLEMENTATION OF REQUIREMENTS 

Preliminary analyses of implementation possibilities determined that Inte- 
gration Facility operations may be initialed in a cost effective manner by 
utilizing some areas in each of the JSC buildings surveyed as described in 
Section 4. Portions of Buildings 8 and 37 in their present configurations 
were found to provide accommodations very close to those needed by several 
of the ESP subfacilities, flore extensive efforts were required, however, 
to determine the preferred arrangements for Building 36. 

Two plans providing details of Integration Facility related operations in 
the Bioengineering and Test Facility (Building 36) are presented in this 
Section. In addition, details of the manner in which related operations 
may be conducted in Buildings 8 and 37 are presented. The plans for Build- 
ings 8 and 37 are applicable for use with either of the Building 36 con- 
figurations. 

The first of the two Building 36 designs illustrates a concept in which the 
building is shared between Life Sciences and other disciplines utilizing 
approximately the present floor space allocations. This concept requires 
that space for PI and contractor office areas, equipment storage, and add- 
itional required functions be made available in other JSC facilities, and 
that these operations be conducted remote from the "on-line" LSP integration 
and checkout activities. 

The second design illustrates a configuration in which as many LSP functions 
as possible are placed in Building 36. This concept results in reduced 
transit time between activity sites for personnel, reduced equipment move- 
ment, and improved communications. However, this dedicated Integration 
Facility design does require that Building 36 be used only for operations 
associated with Life Science Payloads. 

5.1 MEDICAL AND LABORATORY SUPPORT 

Buildings 8 and 37 will be the primary facilities used to provide medical 



and laboratory support to JSC Life Science payload processing operations 
for either the shared or dedicated mode of Integration facility operations. 

Each building is somewhat unique in its capacity to support the specific 
LSP sub f ac i 1 i tics requirements as defined in Section 3.0. The recommended 
utilization of each of these two facilities is the same for either the 
shared or dedicated concept and is summarized in paragraphs 5.1.1 and 5.1.2. 

5.1.1 B uilding 8 

The major function of the Building 8 Medical Dispensary for the LSP program 
will consist of support to all experiments involving man-in-the-loop, either 
as a subject being tested, principal investigator conducting the experiments 
or scientific observer/passenger. Support will include physical examinations , 
immunizations, laboratory tests, and diagnostics for obtaining baseline 
experiment data and for qualifying personnel for Shuttle flight. Extensive 
medical records will be maintained on all fligh't personnel. Physiotheraphy , 
patient observation, and minor treatment of abrasions, burns, etc., occuring 
to LSP associated personnel during JSC residency will be provided, including 
emergency treatment of more serious conditions until transfer to a local 
hospital. It- is not anticipated that LSP support operations will interfere 
with the JSC occupational health functions carried out in the facility, nor 
will significant equipment or personnel additions be required. No extensive 
expansion of the floor space presently allocated to medical operations 
in Building 8 is projected for support of Life Science, payloads alone. Some 
expanded capability may be required, however, to support medical operations 
of the total Shuttle Program. (Reference Figure 4-9 -for a layout of the 
Building 8 area in which medical operations are conducted, and Table 4-7 
for a description of current capabilities.) 

5.1.2 Building 37 

The JSC Life Sciences Laboratory, Building 37, is equipped to provide LSP 
subfacility support in the biomedical, physiological, food, toxicology, 
radiation, bioinstrumentation and health services disciplines. Various 
laboratories are available for supporting a wide range of both human and lower 
specimen research, examination, test and treatment. The following complement 
of facilities/laboratories is located in Building 37: 
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• Microbiology Laboratory 
t Biochemistry Laboratory 

• Environmental Physiology Laboratory 

• Neuroscience Laboratory 

• Cardiopulmonary Laboratory 

• Bioinstrumentation Laboratory 
o Cardiovascular Laboratory 

• Microprocessor Laboratory 

• Food and Nutrition Laboratory 

• Toxicology Facility 

t Gas Analysis Laboratory 

• Life Sciences Archival Library 

The laboratory facilities will not be totally dedicated to supporting the 
JSC LSP program. Utilization of the subfacilities and resources will be on 
a scheduled basis to meet specific experiment requirements and checkout test 
timelines. 

Extensive interior modifications to Building 37 were implemented following the 
Skylab Program in order to consolidate the above laboratories for the Space 
Shuttle period. No additional modifications have been identified as required 
for LSP support by this study. Floor plans and descriptive information 
for Building 37 may be found in Section -1.1.3 of this report. 

5.2 PRIMARY INTEGRATION AND TEST SUPPORT FACILITY. 

Building 36 will serve as the primary LSP integration and test support 
facility at JSC. Portions of the facility were used in early 1976 for con- 
ducting a Spacelab mission development test (Spacelab Mission Simulation II). 
This test involved medium fidelity mockups of the Spacelab core and experi- 
ment modules, Orbiter cabin mid deck and aft fli-ght deck, 1-G tunnel assem- 
bly, Spacelab equipment racks and associated support hardware. The inte- 
gration and test areas were not environmentally conditioned to the 100K 
clean level as required for Shuttle and Spacelab flight payloads; however, 
the Building 36 south wing proved to be highly compatible with integration 
and test payload operations. Only relatively minor modifications should be 
required to configure the facility for flight qualified Spacelab operations. 


5.2.1 C lean Room A rea 

Initially a survey of Building 36 was conducted to identify the resources 
and capability available in the building for support of the sub- 
facility requirements as specified in Table 3-2, Section 3.2 of this report. 

The results of tin's survey were presented in Section 4. Next, an assessment 
was made of the arrangement of subfoci li tics within Building 36 which would 
lead to the most effective payload processing flow. A driving consideration 
in this assessment was the requirement for final integration operations and 
integrated preflight checkout tests to be conducted so that flight equipment 
is maintained in a class 100K clean environment (see Section 1.4.10). An 
operating arrangement where the entire mock-up was placed in a clean environ- 
ment was selected over one in which only the interior would be controlled. 

The decision to place the complete mock-up in a clean environment was mode 
because it allows a lower cost mock-up design, lower cost and more fliqht- 
representative thermal control equipment, improved personnel ingress and 
egress during integration operations, and simplified emergency egress during 
manned tests. 

Primary considerations in the placement of the mock-ups in the clean room 
area involved: (1) simultaneous clean room utilization for both integration 

and checkout test operations, (2) minummn facility modifications, (3) utility 
•availability and cable routing, and (4) stationary Orbiter and Spacelab 
mock-up emplacement to allow permanent utility connections. 

A payload configuration representing a maximum length Spacelab arrangement 
was considered, along with a shortened 1-G tunnel, for locating the Orbiter/ 
Spacelab mock-ups. Scaled two-dimensional models of equipment were arranged 
in various configurations to arrive at feasible layouts in the existing clean 
room. Figures 5-1 through 5-3 depict three representative layouts of the major 
LSP mock-ups. Each of the arrangements could be accommodated with no modifi- 
cations to the clean room area. However, considerable difficulty in mock-up- 
reconfiguring, utility routing, and hardware movement was anticipated for 
these arrangements . Accommodation of Carry-on and Minilab experiments, and 
payloads of other possible JSC clean room users, would be limited in the exist- 
ing clean room configuration during LSP Dedicated Laboratory checkout tests ^s 
indicated from inspection of the figures. 

Figures 5-4 through 5-6 show typical LSP processing area layouts which could 
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BUILDING 36 SOUTH WING 



FIGURE 5-3: CLEAN ROOM LAYOUT— CONCEPT NO. 3, MOCK-UP PARALLEL NORTH-SOUTH WITH 3 FT. TUNNEL 











accommodate either shared or dedicated operations in a modified clean room 
^ facility. The clean room is extended into a portion of Room 1010 to house 

the Orbiter cabin mock-up, tunnel and miscellaneous LSP support equipment. 

By removing the existing sliding door, the Spacelab tunnel or the Space lab 
mock-up can bo located in the doorway, thereby allowing adequate room in the 
original clean room area for additional activities. In the above configurations 
all cabling and utilities can be routed between the mock-ups and the doorway 
near the floor. An existing 0.9 x 2.1 in (3x7 ft) doorway allows personnel 
access to the Orbiter mock-up and test support equipment located in the clean 
room addition. A 1.8 x 10 3 Kg (two-ton) capacity monorail hoist allows equip- 
ment items to be lifted over the top of the mock-up for placement into the 
area in front of it. The hoist also allows aft flight deck equipment to be 
installed easily into the Orbiter mock-up if an access hatch is provided on 
top of the mock-up. Individual equipment items may be installed into 
and removed from the Spacelab mock-up in this manner if a top hatch is pro- 
vided. 

The layout shown in Figure 5-5 provides the. most workable .configuration 
relative to utility/hardline service, maintenance access and poyload/cxperl- 
ment integration. The layout allows the mock-ups to remain stationary for 
all Life Sciences payload arrangements and for changeout of Spacelab compo- 
nents without disrupting other clean room activities. The layout assumes the 
use of dollies upon which integration activities occur. (Dolly wheel selection 
must be compatible with the existing clean room floor grid.) Integrated rack 
and floor sets are transferred from the dollies onto integration GSE mounted 
on a short set of alignment rails. The components are then moved into the 
Spacelab mock-up with the aid of a rack and floor set installation and re- 
moval GSE kit. 

5.2.2 Shared facility L a yout. 

In the shared Integration Facility concept areas and equipment in Building 
36 may be used jointly for operations related to Life Science payloads as 
well as for compatible payload operations of one or more other disciplines. 

The arrangement presented in this subsection limits Life Sciences operations 
to portions of the first two floors in Building 36, and with this concept 
several LSP functions must be located in other JSC buildings. Specific 
buildings needed and the availability of the necessary areas within these 
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buildings have not yet been determined. The shared facility concept alio*' 
cates approximately 1580 m 2 (17,000 ft 2 ) within Building 36 for Life Science 
functions, housing only the mandatory payload integration/checkout operations 
and directly supporting equipment. It was assumed in the development of 
this concept that no portion of the third floor of Building 36 would he 
utilized by Life Sciences. LSP subfacilities were combined wherever possible 
in the formulation of layouts for this concept, and the resulting payload 
processing facility will require precise coordination and scheduling of 
activities to support the full operational era traffic model. 

The floor plans shown in Figures 5-7 and 5-8 depict the suggested layout of 
a fully operational shared payload processing area based on usage projected 
from the Dunning Life Sciences Traffic Model. Circled numbers on the fiqures 
refer to required modifications to the facility as described in Table 5-1. 

Shared Facility, Building 36, First Floor Shipping and receiving areas 
for this configuration are located in rooms with cargo doors to facilitate 
equipment movement into the facility. Individual racks, experiments and 
equipment will be removed from over-the-road transport vehicles and Placed 
on in-building GSE transport dollies for movement through the Gargo doors 
to receiving, inspection, storage and processing areas (reference Figure 
5-7). Two truck loading pits are located adjacent to the shipping and 
receiving area to alien- most items arriving by truck to be unloaded manually 
or with the aid of forklifts. 

Complete rack and floor sets and other larger items arriving at the facility 
by truck (either from a nearby airfield of from over-the-road transport) 
will be handled in a different manner. Gross external contamination will be 
removed from the containers and transport vehicles outside the facility. 

The doors from Room 1010 to the clean room will be operationally held closed, 
and the exterior cargo door to Room 1010 will be^ opened. The shipment will 
be backed into Room 1010 and lifted off the transporter by the 18 x 10 3 Kg 
(20-ton) overhead crane. The transport vehicle will then pull out of the 
building and the cargo door will be closed. The shipment will remain inside 
the sealed shipping container until the environment in Room 1010 can be -re- 
turned to the class TOOK level. The canister may then be opened, and the carqo 
lifted out of its container and positioned on an in-buildin'g GSE transport 
dolly. The dolly may then be moved into the clean room, either by hand or 
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MOTES: 

(1) 2/3 of clean roo» space 
required by Life Sciences 

(2) Cross-hatched area assigned 
to non-ISP operations 


Total area available for 
ISP operations on this 
sheet equals 1096 M* 
(11,780 ft*) 


FIGURE 5-7: LIFE SCIENCES FACILITY LAYOUT. SHARED FACILITY OPERATIONS 
BUILDING 36, SOUTH WING, FIRST LEVEL 




MOTES: 

(1) Cross-hatched areas assigned to 
non-LSP operations 

(2) Total area available for LSP 
operations on this sheet equals 
486 M2 (5,230 ft*) 


FIGURE 5-8: LIFE SCIENCES FACILITY LAYOUT, SHARED FACILITY OPERATIONS 
BUILDING 36, SOUTH WING, SECOND LEVEL 


- -*> 





TABLE 5-1 

DESCRIPTION OF FACILITY MODIFICATIONS 


IDENTIFICATION 

CODING DESCRIPTION , 

1 Remove existing doors and install 3.0 m (188 in.) high by 2.4 m 
(96 in.) wide (double) doors to allow inbuilding transport of 
racks on GSE carts. 

2 Relocate existing entranceway to corridor walk, fabricate 3.66 m 
(12.0 ft) by 2.99 m (9.8 ft) airlock and install second 3.0 x 2.4 m 
(118 x 96 in.) door to maintain cleanliness during personnel and 
small equipment item ingress/egress. 

3 Install 9 x 10 3 Kg (10 ton) traveling crane full length (north-south) 
of clean room. It is anticipated that the existing crane mechanism 
controls and trackage in room 1010 could be utilized. Facility 
drawings indicate that the building structure will be able to support 
the crane loads. 7.6 m (25 ft) hook height required. 

4 Extend slideing door track structure/mechanism on west side of large 
door opening; remove smaller (east) sliding door. Door may be stowed 
for possible future reinstallation. 

5 Install ceiling and interior wall surfaces to maintain 100K clean 
room level. 

6 Remove existing room 1010A walls and ceiling. 

7 Install wall at designated location and finish both sides to maintain 
100K class clean level. Install ductwork and blowers to connect room 
1010 and mock-up areas to clean room air filtration system.- 

8 Replace existing 9 x 10 3 Kg (10 ton) traveling crane with 18 x 10 3 Kg 
(20 ton) unit. Hook height of 9.2 m (30 ft) required. 

9 Install two truck docking pits including safety rails for cargo handling. 

10 Remove existing wall between rooms 1003A and 1005A (between 1009 and 
1005A for dedicated facility configuration). 

11 Install 38.1 m (125 ft) long 4.0 m (13 ft) canopy over loading area. 

12 Install 1.8 x ,10 3 Kg (2 ton) traveling crane full length of Spacelab 
mock-up area [approx. 35 m (115 ft)]. Hook height 6.7 m (22 ft) 
required. 

13 Refurbish/reactivate Building 36 clean room. 


NOTE: The above list includes only the top l.evel modifications required in 
each subfacility. Alternate routing of electrical utilities, minor 
structural modifications, air-conditioning ductwork relocation, 
suspended ceiling changes, etc., will be required at various locations 
dependent on the final facility design. All modifications will require 
detailed designs prior to execution. 


5-15 


with the aid of an electric powered tow motor through the large clean room 
cargo door. 

In the layout indicated in Figure 5-7 storage areas are provided adjacent 
to receiving and shipping areas for short term holding of smaller items. 

A small electrical and mechanical shop is located in Room 1002 for experiment 
trouble shooting and repair, and also includes floor space which is usable 
for experiment checkout testing. A controlled storage area with provisions 
for isotope storage and with equipment needed for personnel protection, 
radiation surveys, and clean up of minor spills is located in Room 10Q2A. 


A layout of the clean room area in which most final integration and check- 
out test activities will be accomplished is indicated in Figure 5-9. Life 
Science processing will require approximately 2/3 of the clean room area 
during shared operations. Figure 5-9 also shows an added non-load bearing 
partition across Room 1010. This wall, in conjunction with ducts added to 
the clean room air handling system, allows the clean room area to be increased 
without major building structural changes. 

The LSP supporting subfacilities which would be located in other areas if 
the shared facility concept is implemented include: (1) facility main- 

tenance, (2) flammability testing and (3) portions of experiment develop- 
ment, shipping, receiving, storage and PI offices. Floor space requirements 
for these remotely located areas. have been defined (see Table 3-2), but the 
preparation of area layouts has been deferred until available space within 
specific buildings is designated. 

Shared Facility, Building 36, Second Floor 

As shown in Figure 5-8, approximately 486 m 2 (5,230 ft 2 ) of the 810 m 2 
(8,700 ft 2 ) of usable area on the second floor of Building 36 will be needed 
for LSP operations with the shared facility concept. This area will house 
the test control areas for checkout tests conducted in the first floor clean 
room, the LSP data lab, and two science monitoring areas for support of 
tests and actual fliqhts. As personnel will be on duty around the 
clock in the area in support of LSP flights and tests, an area was set aside 
in the layout for placement of several snack and refreshment vending machines. 
A conference room/PI briefing area is also located on this floor. The lack 
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RACK/FLOOR TRANSPORTER 
AND LOADING UNIT 



PERFORMANCE TEST AREAS 

(Carry-on and individual experiments) 


FIGURE 5-9: CONCEPTUAL LAYOUT OF LIFE SCIENCES PAYLOAD CHECKOUT TEST AREA, 

SHARED FACILITY OPERATIONS 
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of rest room facilities on this floor was considered to be a minor dis- 
advantage but one which was overshadowed by the operational advantages 
gained by the second floor control room, monitoring area, and data lab 
placement. 

5.2.3 Dedicated Facility Layout 

Payload processing tasks within Building 36 include those mentioned in Section 
5.2.2, plus additional activities which are relegated to remote areas in the 
shared Integration Facility concept. The dedicated Integration Facility 
concept described in the following paragraphs provides a "full-up" capability 
for supporting all currently defined JSC LSP operations. The three levels 
of the Building 36 south wing contain approximately 3160 m 2 (34,000 ft 2 ) of 
usable floor area and can meet most JSC Life Science payload integration and 
testing requirements based on the Dunning traffic model (Reference 6). As 
in the shared facility concept, the one story 960 m 2 (10,300 ft 2 .) north 
wing of the building would be used primarily to provide office space for 
NASA personnel. The central Building 36 location contains all subfacilities 
required for LSP processing within the dedicated Integration Facility concept, 
with the exception of the general purpose laboratories currently existing in 
Building 37, and a portion of the LSP associated storage areas. 

Dedicated Facility, Building 36, First Floor 

The subfacility floor plan shown in Figures 5-10 through 5-12 depicts the 
suggested layout for a fully operational LSP Integration Facility based in 
Building 36. The payload/experiment receiving, packaging and shipping areas 
are located in. rooms with existing cargo doors for obvious logistics ad- 
vantage. The facility maintenance area is also located in an area with a 
cargo door. Facility and experiment equipment stowage areas are located 
adjacent to rooms containing cargo doors and are connected by large double 
doors to facilitate hardware transport and handling. Two truck loading 
pits are located adjacent to the shipping and receiving area to allow most 
items arriving by truck to be moved into the building with the aid of fork- 
lift-. Individual racks, experiments, and equipment items. will then be 
placed on in-building GSE transport dollies (still with protective shipping 
covers intact) and moved to storage or clean room processing areas. Com- 
plete rack and floor sets and other larger items arriving at the facility 
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FIGURE 5-10: LIFE SCIENCES FACILITY LAYOUT, DEDICATED PROCESSING FACILITY, BUILDING 

36, SOUTH WING, FIRST LEVEL 




FIGURE 5-11: LIFE SCIENCES FACILITY LAYOUT, DEDICATED PROCESSING FACILITY, BUILDING 

36, SOUTH WING, FIRST LEVEL 






FIGURE 5-12: 


36 » ^SOUTH^WING^FI RST VeVEL UT * DEDICATED ACCESSING FACILITY. BUILDING 



will be handled in a fashion similar to that described for the shared facility 
concept. 

An experiment checkout and test subfacility is located in the immediate 
vicinity of the clean room area which permits intra-facility manual handling 
of most items ot LS equipment. A flammability test area is provided within 
the non-clean room portion of the experiment checkout and test subfacility 
and is separated by a junior partition. Isotope stowage is provided in Room 
1002A which is removed from the LSP primary traffic routes. 

The mechanical shop remains in an area originally designed as a shop faci- 
lity and contains basic workshop tools and metal working machines. The 
shop will remain enclosed by a woven wire barrier and tools added as required 
to support LSP operations. An electrical/electronic shop is located directly 
behind the mechanical shop area. 

The north wing of Building 36 was originally designed to provide engineer- 
ing, administrative and secretarial accommodations for NASA personnel and 
will remain in this configuration for Shuttle LSP activities. Some office 
space for Life Sciences experiment Pi's may be available in the north wing; 
however, the majority of PI accommodations will be located on the second and 
third levels of the south wing. 

■The south wing first level LSP subfacility layout attempts to economically 
use existing resources to accomplish JSC Life Sciences integration/test 
requirements through the 1991 time period. By initially configuring the 
support facility to identified long range requirements (rather than partial 
short term support) operational shutdowns can be minized during critical 
program phases. In addition to the total LSP integration and checkout test 
subfacility, all major operations requiring payload/experiment handling, 
modification and stowage are located on the first level of Building 36 to 
avoid equipment handling by elevator. Several of the rooms designated as 
LSP subfacilities in Figure 5-10 are not currently assigned to the JSC Life 
Sciences Directorate. However, many of the rooms are presently being used 
for stowage of Apollo and Skylab inactive equipment, were deactivated, or 
are being used as JSC co-op employee offices. It should be noted that the 
100 class clean room is inactive and reactivation time for return to its 
most recent operating configuration has been estimated at approximately six 
months. A longer period will be required to implement the changes to the 
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clean room recommended as a result of this survey. Several additional 
modifications will be required to configure the first floor of Building 
36 (south wing) for LSP operations. The major modifications identified 
in Section 5.2.2 are also applicable to the dedicated facility design. 

Dedicated Facility, Building 36, Second Floor 

The second floor of Building 36 is designated to house the test control, 
science monitoring, and data laboratory subfacilities for all -JSC LSP oper- 
ations. A floor plan layout is shown in Figure 5-13. The science monitor- 
ing areas* are located in adjoining rooms and can provide checkout, integra- 
tion, test and flight support. The test control area is located directly 
across the corridor from the science monitoring areas. Additional subfac- 
ilities provided on the second level include the data laboratory (data 
management area), support equipment stowage, conference/PI orientation room 
and additional (unassigned) office space. A rest area with refreshments and 
a shower facility are provided on the second level. No major modifications 
are required on the second level for LSP operations. The .level contains 
only about one half the usable floor area as the first floor. A cargo 
elevator is available for handling computers, control consoles and associated 
equipment used in the test control and science monitoring areas. The elevator 
may also be used to allow handicapped persons to access the second floor. 

Dedicated Facility, Building 36, Third Floor 

The third level of Building 36 appears best suited to provide office accom- 
modations for the experiment Pi's and supporting personnel during residence 
at JSC. The total third floor is currently configured as engineering offices 
and would not require modification other than partition removal to provide 
a conference room of sufficient capacity. A tentative layout of the area 
is shown in Figure 5-14. The third floor contains only approximately 35 
percent of the usable area of the first floor, and about 36 persons can be 
accommodated with office space available. Rest room facilities are avail- 
able on the third floor; however, the cargo elevator does not service the 
area, thus preventing access by some handicapped persons. 
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operations on this sheet equals 
808 m2 (8,700 ft?) 




FIGURE 5-13: LIFE SCIENCES FACILITY LAYOUT, DEDICATED PROCESSING FACILITY 

BUILDING 36, SOUTH WING, .SECOND LEVEL 















5.3 COMPARISON OF CANDIDATE DESIGN VERSUS REQUIREMENTS 

Comparisons of the floor space accommodations provided by both Integration 
Facility designs versus the requirements identified In Section 3 are indi- 
cated In Tables 5-2 and 5-3. The shared Integration Facility design utilizes 
approximately three percent more total floor area than indicated from a 
summation of the Individual subfacility requirements. The dedicated facility 
design requires about eight percent more. Inspection of Tables 5-2 and 5-3 
shows that all subfacility area allocations are well matched to the theoretical 
area requirements. However, almost 30 percent of the proposed area for the 
shared facility design must be made available from outside the buildings 
surveyed. 

Other than the necessary facility modifications described in Section 5.2, 
no major changes to Building 36 or its utility services are foreseen to 
accommodate the requirements of che subfacilities for either of the two 
configurations. It Is anticipated, however, that certain additional elec- 
trical and other utility services will need to be rerouted as determined 
by the final selection and placement of equipment. 

5.4 IMPLEMENTATION SCHEDULE 

Schedules showing the required buildup for major elements of an LSP 
Integration Facility were prepared in the Initial LSP study tasks, and 
Implementation recommendations described in this section were formulated with 
the aid of the results of the previous effort (see Section 4.1 of Reference 2). 
The recommendations described in this section were formulated by evaluating 
the time-phased payload processing requirements of key subfacilities, as 
described in the following text, and are valid for either the shared or 
dedicated Integration Facility concept. 

Initial items of CORE and experiment prototype: hardware are expected to 
start arriving at the facility by about niid-1978. Shipping and Receiving 
subfacility activities will be very modest during 1978, with initial equip- 
ment shipments for only three payloads expected. Shipping and receiving 
activities will increase throughout 1979, reaching nominal operational era 
level by 1980. The projected buildup of Shipping and Receiving subfacility 
operations is shown in Figure 5-15. 
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TABLE 5-2 

COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - SHARED LSP INTEGRATION FACILITY 


Sub facility 

PROPOSED DESIGH 

REQUIREMEHTS 

Remarks 

Location 

Bullding/Hoon 

2 Space 
* (ft 2 ) 

„ Space 

(ft 2 ) 

Shipping and Receiving 
0 

36/1003A, 36/1005A, 

part of 36/1010 and 36/1014, 

dock area 

361* (3,800) 

300 (3,250) 

119 m 2 (1200 ft 2 ) of 36A010 
used. 36/1014 space used oa 
"as required 1 * basis, * includes 
outside dock 

Special Requirements /Item 
Holding Area 

TBD (experiment 
dependent) 

90 (950) 

(TBD areas assisted) 

90 (950) 


Equipment Storage 

36/1003 plus other TBD areas 

36/1003 

74 (797) 

TBD areas 
591 (6,353) 

665 (7,150) 


Experiment Test/Checkout Lab 

Part of 36/1002 and 
36/1014 

99 (1.065) 

mm 

Asswe one-half of 36/1002 and 
28 ^ (310 ft 2 ) of new walled 
area in 36/1010 la used for 
checkout t 

Experiment Development Lab 

Part of 36/1002 - plus 
other TBD areas in 
Bldg. 37 

36/1002 

70 (755) 

TBD areas 

97 (1,045) 

165 (1,800) 

Assume one-half of 36/1002 Is 
used for development 

Clean Room Integration Area 

Part of 36/1014 

179 (1,920) 

230 (2,500) 

Area is 2/3 of 36/1014 area less 
95 m 2 (1019 ft 2 ) for nock-19 

Orblter/Spacelab Mock-up 

Part of 36/1014 and new 
vailed area in 36/1010 

207 (2224) 

345 (3,700) 

Area is 22.3 a (73.4 ft) by 
9.2 m (30.3 ft) 




















TABLE 5-2 (continued) 

COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - SHARED LSP INTEGRATION FACILITV 


PROPOSED DESIGJf 


Sub facility 


Data Lab 


Test Control/Plight 
Support Area 


Facility Maintenance Area 


General Purpose 
Scientific Lab 


Office and Meeting Room 

pa 


Location 

Building/Room 


36/2025 


36/2018, 36/2025A, 
36/2030 


Assume all necessary 
support from Buildings 
. 325 , 327 and 329 


37/lab areas, 
36/1002A 


36/112, 36/20256, 
37/1-36, other TBD areas 


TOTAL 


2 Space 

■ (ft 2 ) 


68 ( 728 ) 


268 ( 2 , 878 ) 


^5 (1.550) 

(assumed) 


listed areas 
133 (1,436) 

TBD areas 
677 (7.26ii) 


Space 


5,242 (56,348) 


(ft ) I Remarks 


195 

(2,100) 

145 

(1,550) 


(21,500) 


810 ( 6 , 700 ) 


** Include* 1596 m 2 (17,162 ft 2 ) 
located in remote areas vhlch 
are TBD 
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TABLE 5-3 

COMPARISON OF ACCOMMODATIONS VS. REQUIREMENTS - DEDICATED LSP INTEGRATION FACILITY 



PROPOSED DESICIf 

REQUIREMENTS 


Subfacillty 

Location 

Bullding/Roon 

2 Space 

m 

(ft 2 ) 

2 Space 

(ft 2 ) 

Remarks 

Shipping and Receiving 

36/1009, 36/1005A, part of 
36/1010 and 36/101**, dock 
area 

517* 

(5,556) 

300 

(3,250) 

119 m 2 (1280 ft 2 ) of 36/1010 
used. 36/1014 space used 00 
"as required" basis, "Includes 
outside dock. 

Special Requirements /Items 
Eolding Area 

TBD (experiment 
dependent) 

90 

(as awed) 

(950) 

90 

(950) 


Equipment Storage 

36/1002, 36/1005, 
36/1014, outside 

653 

(7,022) 

665 

(7il50) 

93 m 2 (1,000 ft 2 ) of 36/1010 
used for integrated payload 
storage 

Experiment Teat/Checkout 
Lab 

36/1004, 36/1014 

l6l 

(1,730) 

80 

(850) 

Includes 28 w? (300 ft 2 ) 
in clean room 

Experiment Development Lab 

36/1006, 36/1006A, 
36/1006B 

192 

(2.070) 

165 

(1,800) 


Clean Room Integration 
Area 

36/1014 

235 

(2.534) 

230 

i 

(2,500) 


Orbiter/Spacelab Mo chup 

36/1014 

278 

(2,992) 

345 

(3,700) 


Data Lab 

36/2025 

68 

(728) 

55 

(600) 

Existing raised floor 

Test Control/Plight Support 
Area 

36/2018, 36/2017, 
36/2019, 36/2030 

309 

(3,320) 

195 

(2,100) 
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TABLE 5-3 (continued) 

COMPARISON OF ACCOMODATIONS VS. REQUIREMENTS - DEDICATED LSP INTEGRATION FACILITY 








TOTAL PAYLOADS 

BEING 

PROCESSED 



LAUNCH 

OATES 
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CALENDAR YEAR 
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A A 
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FIGURE 5-15: 


RECEIVING AND SHIPPING SUBFACILITY PROCESSING REQUIREMENTS 







The projected buildup of activities for the Experiment Modification and 
Test Lab from Reference 2 Is shown in Figure 5-16. No direct parallel 
subfacility was used in this survey, but the activities of the Experiment 
Modification and Test Laboratory were apportioned among the Experiment Test 
and Checkout Lab, the Experiment Development Lab, and the Clean Room 
Integration area. The activities of these subfacilities are projected to 
build up as indicated in Figure 5-16, with some initial capability required 

in 1979, increasing to full operational capability by 1981. It is felt that 
with careful scheduling the number of payloads to be processed simultaneously 
by these subfacilities could be reduced 20 to 30 percent from that indicated 
in the figure. 

The Orbiter/Spacelab integrated payload checkout test processing requirements 
as determined in Reference 2 are illustrated in Figure 5-17. Time is included 
in this figure for facility modification, payload checkout and equipment 
removal. Although the Orbiter/Spacelab mock-up scheduling is critical, it appears 
feasible and has been assumed for this survey that a single mock-up can 
satisfy the needs of the Integration Facility. Initial operational capability 
of the mock-up should be implemented by late 1979. The recommended Integration 
Facility implementation schedule is summarized in Figure 5-18. 

5.5 COSTING 

Cost estimates for the major facility modifications are shown in Table 
5-4. No significant cost differential was identified for either the shared 
or dedicated Integration Facility concept. Cost estimates are limited to 
Building 36 modifications, as modifications to other buildings are expected 
to be minor in- comparison. Also included in Table 5-4 are equipment costs 
developed in Section 3.4. The costs shown in the table are non-firm, rough 
order-of-magnitude, preliminary engineering estimates. The following con- 
ditions and assumptions were used to arrive at the cost figures: 

a) Orbiter/Spacelab mock-ups and subsystems, and automated test 
equipment costs are not included as these items will require 
additional preliminary design engineering analyses of functions 
to be provided prior to costing. Data lab computer equipment is 
assumed to be leased. 

b) Cargo lift trailers (transport aircraft GSE), vans, forklifts, 
and movable cranes are available at no cost from existing 
government equipment. 
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FIGURE 5-18: INTEGRATION FACILITY IMPLEMENTATION SCHEDULE 


TABLE 5-4 


INTEGRATION FACILITY ROUGH ORDER OF 
MAGNITUDE COST DATA (1) 

MODIFICATIONS TO BUILDING 36 


• Enlarge Interior Doors $ 2.3K 

• Add Airlock to Room 1010 4.5K 

• Install 9 x IQ 3 Kg (10 Ton) Crane 10. 5K 

• Remove Door and Track 4. OK 

• Refurbish Room 1010 13. OK 

§ Remove walls 2.4K 

• Install wall and modify room 1010 14. OK 

• Install 18 x IQ 3 Kg (20 Ton) Crane 12. OK 

• Build Truck Cargo Pits 31 .OK 

• Install Canopy over Pits 12.5K 

• Install 1.8 x 10 3 Kg (2 Ton) Crane 7.5K 

• Refurbish Clean Room 21 .OK 

$1 34.7K 


EQUIPMENT COSTS (2) 


• NASA/ESA GSE 
t Other GSE 

• Other Support Equipment 


TOTAL 


$ 0.77 million 
0.94 million 
♦33 million 
$ 1.94 million 

$ 2.07 million 


NOTE 

(1) See text for conditions and assumptions used in determining 
ROM cost estimates. 

(2) Development costs, where applicable, not included. 
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c) No costs are assessed for the use of scientific lab equipment. 

d) Certain experiment-dependent Specimen Facility costs are not 
included. Examples are waste/dead animal disposal facilities, 
data monitoring equipment, and holding units. 

e) design, development, set-up, and interface connection and veri- 
fication costs are not included. 


Section 6 

CONCLUSIONS AND RECOMMENDATIONS 


6.1 CONCLUSIONS 

The current JSC facility accommodations are suitable for use as a Life 
Science Payloads Integration Facility with relatively minor modifications. 
Life Science Payload equipment receiving and shipping, test integration, 
checkout, test monitoring and in-flight science support activities may 
be accommodated in Building 36. Sufficient area also exists in the 
building for office accommodations needed by NASA employees, contractor 
personnel and visiting Pi's. The Life Science laboratories which are 
currently being centrally located into Building 37 should be capable of 
supporting the laboratory requirements of the Integration Facility. 

Crewmember and test subject medical examination support for payload act- 
ivities can be provided by existing accommodations in Building 8. 

The preliminary, rough order-of-magnitude (ROM) cost estimates for faci- 
lity modifications to convert Building 36 for LSP operations are estimated’ 
at $135,000. Costs of SSE needed to process experiment and Spacelab 
flight hardware are projected to be slightly in access of $1.7 million. 

Other Integration Faci lity support equipment costs are estimated at $330,000. 
Costs for design, development, verification, utility support and equip- 
ment interface connections are not included in these figures. Costs for 
mock-up structures and subsystems, computerized test monitoring equipment, 
specialized items of stowage/holding equipment are also not included due 
to current lack of design details. 

The Integration Facility should be capable of performing initial receiving 
and experiment processing activities as early as 1978. A phased build up 
to full operational capability should be completed by 1981. 
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6.2 RECOMMENDATIONS 

The following recommendations are made as a result of the facility survey: 


r 


i 


a) The JSC Life Science Directorate should take necessary steps to 
ensure that the required facility areas as indicated in this survey 
are made available for LSP processing in the Space Shuttle era. 

b) The recommended Integration Facility design should be submitted 
to JSC Facilities Engineering personnel or to an Architectural 

and Engineering (A&E) consultant for more detailed facility modifi- 
cation costing and schedule information. 

c) Additional survey effort should be expended to determine the para- 
metric impacts on Integration Facility requirements resulting from 
an altered Life Science traffic model. 

d) The top level subfacility requirements indentified by this survey 
should be expanded to include an additional level of detail for 
all oub facilities. Particular emphasis is needed to define the 
Spacelab and Orbiter structural configurations and subsystems 
necessary to imitate the functions of flight hardware during test, 
training, interface verification and simulations. 

e) A make/buy cost effectiveness analysis should be performed for each 
item of NASA/ESA GSE applicable to Integration Facility activities. 
The specific capabilities of NASA/ESA GSE items should be compared 
to more detailed Integration Facility requirements than was possible 
within the scope of this survey. Particular emphasis should be 
placed on the characteristics of in-building transporters, dollies, 
and flight hardware handling equipment. For GSE components where 

a "make" decision is reached, preliminary design of long lead time 
and high complexity items should be initiated. Preliminary pro- 
curement actions should be initiated for "buy" category GSE. 
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